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What  in  the  World! 


How  far  should  a  utility  go  in  extending  to 
delinquent  customers  the  privilege  of  con¬ 
tinued  service?  Long  an  important  question, 
it  assumes  new  significance  when  the  affairs 
of  consumers  and  company  alike  are  drawn 
into  a  common  economic  maelstrom.  As  in 
many  other  policy  matters,  it  appears  that 
local  conditions  and  local  company-cus¬ 
tomer  relationships  must  rule  over  glib  gen¬ 
eralizations  and  too  rigid  rules.  Bread  cast 
upon  the  waters  still  returns  after  many  days. 


Pressure  upon  light  and  power  enterprise  con¬ 
tinues  through  both  earnings  and  expenses. 
Lower  rates  widely  demanded — and  ob¬ 
tained.  Obtained  in  spite  of  higher  and  dis¬ 
criminatory  taxes,  higher-wage  pacts,  slow- 
pay  and  uncollectible  bills  and  more  formid¬ 
able  competition.  Add  to  those  problems 
the  renewed  plea  for  straight-line  deprecia¬ 
tion  practices,  now  actively  sponsored  by  the 
New  York  Commission,  in  place  of  the  de¬ 
preciation-reserve  system,  so  long  the  utility 
company  preference  and  practice,  and  there 
is  ample  reason  to  realize  that  a  utility  execu¬ 
tive’s  life  is  not  a  happy  one. 


Convention  season  is  here  again.  Not  in  the 
familiar  numbers,  not  with  the  one-time  cus¬ 
tomary  type  of  program,  not  with  the  same 
spirit  on  the  part  of  participants,  but  neverthe¬ 
less  here  again.  Strongly  dominating  the 
meetings  of  today  is  the  highly  practical  com¬ 
mercial  spirit.  Manufacturers,  utilities,  whole¬ 
salers  and  contractors  must  push  the  sale  of 
their  product,  service  or  activity  if  the  newly 
formulated  promises  of  the  New  Deal  are  to 
be  survived. 
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More  efficiency  at  the  manufacturing  plant 
is  not  at  its  ultimate  when  the  worker  has  been 
geared  up  to  the  last  mechanized  planning  of 
motions.  There  is  a  wealth  of  opportunity  for 
improved  co-ordination  of  shop  with  execu¬ 
tive  offices  through  control  of  the  drafting 
room  and  accounting  department  for  flexible 
^signing  and  intelligent  forecasting  of  sales. 
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in  motor  production  is  told  in  this  issue. 
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SPECIFICATION 


OKOSHEATH  cable  srcatly  simplifies  underground  distribution  work  and  reduces  costs 
by  savings  in  both  time  and  materials.  Okosheath  is  for  installation  either  in  ducts  or 
directly  in  soil.  Use  of  this  cable  will  at  once  show  the  ease  with  which  it  can  be  handled, 
installed,  racked,  and  spliced. 

Immediate  investigation  of  Okosheath  features  may  show  where  postponed  distribution 
work  can  be  resumed.  Those  first  estimates  can  be  revised  downwards  with  this  construction. 
Now  is  the  time  to  start  such  cost-saving  practice.  Prices  and  all  particulars  will  gladly  be 
furnished. 


REVOLUTIONIZES  UNDERGROUND  DISTRIBUTION 

OKOSHEATH 

(an  underground  cable  without  metallic  sheath) 
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Senseless  ^Vater-Power  Development 


^  WHAT  pass  are  we  heading  with  tax- 

I  payers’  money?  At  Boulder  Dam,  in  the 
J^Tennessee  Valley,  on  the  Columbia  River, 
in  the  western  part  of  Nebraska  and  elsewhere  the 
United  States  government  is  pouring  or  preparing 
to  pour  millions  of  dollars  into  water-power  proj¬ 
ects  that  are  economically  unsound.  And  this  is 
being  done  at  a  time  when  the  auctioneer’s  hammer 
clangs  in  every  locality  in  the  sale  of  tax-delinquent 
property.  Why  do  not  the  engineers  tell  the  facts 
to  the  government  and  to  the  public? 

Forget  the  political  aspects  and  the  ani¬ 
mosities  aroused  by  opinions  about  private  or 
government  ownership  and  present  the  issue  on  a 
fair  balance  sheet  basis.  Look  at  water-power  de¬ 
velopment  and  see  it  clearly.  Find  out  what  fuel¬ 
burning  power  is  produced  for  in  Los  Angeles  and 
contrast  this  cost  with  that  estimated  for  Boulder 
Dam  power?  Go  down  into  the  coal  fields  of 
Alabama  and  Tennessee  and  find  out  what  may  be 
done  in  fuel-burning  stations  today.  This  is  the 
way  of  common  sense.  This  is  the  method  used  by 
the  engineer. 

The  generation  of  electricity  from  water 
power  is  a  fully  developed  art  today,  with  an 
efficiency  of  transformation  from  falling  wmter  to 
electricity  in  the  order  of  95  per  cent.  Future  de¬ 
velopments  cannot  hope  to  better  these  results 
appreciably.  On  the  other  hand,  modern  steam 
plants  have  an  efficiency  of  only  30  per  cent,  with  a 
future  possibility  of  90  per  cent  under  controlled 


conditions  of  time  incidence  for  heat  and  power 
outputs.  Also,  new  technology  and  factory-built 
assemblies  are  available  to  reduce  greatly  both  the 
first  cost  and  operating  costs  of  fuel-burning 
stations.  Even  fuel  stations  five  years  old  are 
obsolete  today.  Thus  water  power  is  perfected 
and  fuel  power  is  just  approaching  a  stage  that 
will  cut  costs  enormously.  These  are  the  funda¬ 
mental  facts. 

But  let  us  go  further.  To  the  cost  differ¬ 
ential  that  already  favors  fuel  stations  we  must 
add  another  burden  of  water  power.  This  is  the  cost 
of  long-distance  transmission  lines  and  substations. 
For  large  water  powers  are  distant  from  loads  and 
the  true  cost  of  power  is  delivered  cost.  Trans¬ 
mission  lines  and  substations  are  expensive  and  add 
to  service  hazards. 

Privately  owned  utilities  have  already 
found  that  they  overdid  water  power  and  trans¬ 
mission  construction.  They  have  turned  from  the 
mammoth  station  and  the  transmission  line  to 
multiple  stations  at  load  centers  with  transmission 
as  diversity  and  emergency  tie  lies.  Many  systems 
find  themselves  burdened  with  a  hydro  and  trans¬ 
mission  investment  that  is  breaking  their  backs. 
They  are  very  sorry  they  made  the  investments — 
many  w  ere  splendid  financing  projects  and  few  w'ere 
sound  engineering  projects.  In  many  localities 
business  is  being  lost  and  competition  is  increasing 
because  fuel-burning  stations  at  loads  can  produce 
power  at  less  expense  than  it  can  be  supplied  from 
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these  large  hydro  transmission  systems.  Small 
fuel-burning  stations  have  proved  their  case. 

Engineers  of  utility  systems  and  of 
power  equipment  manufacturers  know  these  facts. 
But  they  keep  silent.  Is  this  because  of  an  executive 
policy  to  protect  the  status  quo  and  their  desire  to 
hold  their  jobs?  Is  there  any  public  interest  to  be 
gained  by  getting  the  government  in  the  same  jam 
that  private  utilities  have  encountered?  Or  is  it  the 
nature  of  engineers  to  be  non-aggressive  and  per¬ 
mit  these  types  of  developments  to  occur  because 
aggressive  personalities  who  think  they  know 
sponsor  the  projects?  At  all  events,  the  engineers 
are  keeping  silent  today,  as  they  did  in  the  past, 
and  the  uneconomical  expenditures  are  being  made. 

Water-power  projects  of  the  type  out¬ 
lined  are  not  worthy.  They  should  not  receive  tax¬ 
payers’  money  because  they  are  economically  obso¬ 
lete  before  they  are  constructed.  To  stop  these 
senseless  programs  engineers  who  know  the  facts 
should  speak  out.  They  will  not  be  consulted  by 
those  who  sponsor  the  projects,  but  they  would  be 
heard  by  the  taxpaying  public  if  they  would  cite 
facts.  Why  not  seize  this  public  service  oppor¬ 
tunity? 


Arc-melted  soil 
proposed  as  road  pavement 

Soil  heating  for  plant  growth  and  soil 
sterilization  by  electrical  means  are  familiar  proc¬ 
esses,  but  soil  melting  is  a  startlingly  new  proposal. 
It  is  proposed  to  melt  by  an  electric  arc  whatever 
soil  exists  along  a  roadway  and  use  the  fused 
product  as  a  “metaled”  surface  for  the  improved 
roadway.  Just  this  has  been  suggested  by  N.  V. 
Bouroff  as  reported  in  the  British  Russian  Gazette. 
The  Zudortrans  scientific  investigating  institute  is 
now  making  practical  experiments  with  his  machine 
which  plow's  up  clay,  loam,  sand  or  gravel,  melts  it 
and  pours  out  behind  it  a  20-centimeter  layer  of 
glossy  polished  deposit. 

If  such  a  process  proves  to  have  eco¬ 
nomic  merit  it  may  well  mean  revolutionizing  the 
construction  of  highways.  Transport  of  raw  ma¬ 


terials  to  and  from  cement  mills,  seasonal  restric¬ 
tion  of  operations,  electric  energy  consumption 
might  undergo  profound  changes  if  the  new  proc¬ 
ess  is  successful.  It  is  not  readily  conceivable  that 
it  would  require  less  heat  energy  than  is  now  re¬ 
quired  for  roasting  rock  to  make  cement  and  elec¬ 
tric  energy  to  crush  it  and  the  stone  required  for 
the  concrete  mix.  Nor  is  it  conceivable  that  the 
surface  can  easily  be  laid  as  smooth  as  is  pre¬ 
scribed  for  the  better  highways.  Nevertheless, 
along  with  the  Australian  effort  to  bake  existing 
soil  surfaces  in  place  into  brick  roadw'ays,  it  will 
warrant  w'atching  as  a  possible  load  of  the  future 
for  utilities,  so  many  of  which  have  large  ca¬ 
pacity  power  lines  along  the  highway  routes. 


Pennsylvania  points  the  way 

State  and  regional  utility  conventions 
are  needed  in  this  period  as  never  before.  The 
omission  of  these  conventions  this  fall  in  many 
sections  w'as  a  mistake.  The.  recent  Pennsylvania 
Electric  Association  meeting  affords  evidence  of 
this  fact  as  well  as  presenting  a  model  for  con¬ 
vention  programs  under  present  conditions.  Chief 
utility  executives  in  the  state  stated  conditions 
frankly  and  constructively,  the  chairman  of  the 
state  commission  outlined  policies  and  problems, 
outside  speakers,  notably  W.  C.  Mullendore  and 
Philip  Cabot,  presented  national  topics  pertinent 
to  the  utility  business  and  paramount  industry 
opportunities  such  as  domestic  and  industrial 
sales  were  treated  and  discussed.  This  meeting 
was  a  forum  that  informed  and  stimulated  those 
in  attendance. 

Now  as  never  before  the  rank  and  tile 
of  the  industry  need  this  type  of  convention.  A 
frank  and  open  discussion  leads  to  faith  and  cour¬ 
age  and  rebuilds  morale  that  ebbs  through  lack 
of  information  and  contact  with  others  in  the  in¬ 
dustry.  Under  present  conditions  these  local 
meetings  and  accompanying  local  committee 
activities  are  essential  also  to  afford  the  ground¬ 
work  for  the  re-establishment  of  national  organ¬ 
ized  efforts  to  aid  the  industry.  The  Pennsyl¬ 
vania  association  is  to  be  congratulated  for  its 
splendid  example  of  courage  and  confidence  under 
trying  conditions. 
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THE  WEEK 

Frank  Discussion  at  Pennsylvania  Meeting 


COMMENT  of  observers  at  the  con¬ 
vention  of  the  Pennsylvania  Electric 
Association,  September  6  to  8,  was 
unanimous  that  the  meeting  was  one  of 
the  best  held  in  the  industry.  Major 
topics  were  discussed  with  great  frank¬ 
ness  both  by  industry  speakers  and  by 
those  from  the  outside. 

At  the  opening  meeting  C.  J.  Good- 
nough,  chairman  of  the  Pennsylvania 
Public  Service  Commission,  struck  the 
note  that  dominated  the  meeting.  He 
said  that  things  are  not  at  all  right  and 
the  situation  must  be  faced.  Present 
conditions  have  no  historic  parallel  and 
it  is  difficult  to  chart  the  future.  He 
contended,  however,  that  standards  could 
he  set  up  that  would  avoid  the  disasters 
of  the  past  years.  He  said  the  public 
responded  to  truth  telling  and  courage 
in  high  places  and  that  it  was  the  duty 
of  leadership  to  lead  and  not  fear  an  ad¬ 
verse  reaction  from  the  public. 

Regulation  of  utilities,  in  his  opinion, 
is  still  in  its  experimental  stages  as  a 
compromise  and  must  yet  prove  its  ef¬ 
fectiveness.  It  must  not  be  perfunctory, 
hut  must  measure  up  to  the  necessities 
of  i)resent  conditions.  Utility  leaders 
must  help  in  arriving  at  the  desired  end. 
Thei  r  co-operation  and  aid  will  be  wel¬ 
comed  and  used  by  commissions,  but 
evasion  and  defiance  will  not  be 
countenanced. 

H.  P.  Liversidge  and  L.  W’.  \\’.  .Mor¬ 
row  discussed  the  problem  of  selling 
more  load,  with  especial  reference  to  the 
home.  Mr.  Liversidge  stressed  the  need 
tor  a  new  type  of  salesman  and  of  sales 
effort  that  considered  customer  psy¬ 
chology  as  well  as  business.  Mr.  Mor¬ 
row  treated  of  the  business  organization 
to  get  the  domestic  load.  He  urged  co- 
oper.itive  local  effort,  the  training  of 
N’lles  people  and  the  creation  of  con¬ 
sumer  demand  as  first  principles  in  ob¬ 
taining  more  .sales.  F.  .\.  Hegner  and 
1.  Bickford  discussed  domestic  sales 
trom  the  point  of  view  of  wholesalers 
and  retailers. 

.  C.  Mullendore  gave  a  splendid  ad- 
drevs  on  taxation.  He  cited  figures, 
I>ointed  out  the  discriminatory  taxes 
placed  on  utilities  and  said  that  now  the 
government  even  uses  the  taxes  collected 


from  utilities  to  build  competitive  gov¬ 
ernmental  utility  projects.  He  advo¬ 
cated  an  industry-wide  effort  to  tell  the 
public  the  facts. 

Dr.  Raymond  Moley,  ex-“Brain 
Trust,”  was  supposed  to  speak  about 
utilities,  but  instead  discussed  the  new 
deal  in  general  terms.  He  said  we 
were  started  on  a  new  road  and  could 
not  stop.  Prof.  Philip  Cabot  took  issue 
with  Dr.  Moley.  In  his  opinion  the  NRA 
and  agricultural  acts  were  necessary  as 
temporary  measures.  He  lamented, 
however,  the  present  trend  to  make  the 
emergency  measures  a  permanent  policy 
and  called  for  action  by  industry  to  make 


Successful  in  defeating  the  efforts  of 
Cook  County  authority,  with  federal 
backing,  to  secure  his  extradition  from 
Hellenic  haven  some  months  ago, 
Samuel  Insull  faced  a  second  attempt 
by  the  U.S.  government  to  insure  his 


piatis  to  replace  the  “new  deal”  with  a 
rounder  form  of  the  “old  deal.”  Pro¬ 
fessor  Cabot  stressed  the  fact  that  the 
states  were  bound  to  lose  tax  income 
from  utilities  if  the  government  went 
into  the  power  business  on  a  large  scale 
and  the  growth  of  government  power 
I)rojects  would  get  a  most  positive  reac¬ 
tion  from  *the  states  because  of  these 
losses  in  tax  income.  In  the  opinion  of 
this  authority  the  indefinite  nature  of 
the  future,  especially  of  the  value  of  the 
dollar,  made  it  impossible  for  capital 
investments  to  be  made  freely  and  with 
any  promise  of  measurable  future 
returns. 

Industrial  load  building  was  the  topic 
of  a  fine  paper  by  H.  C.  Thuerk.  He 
outlined  the  new  conditions  to  be  faced, 
stressed  the  necessity  for  a  higher  grade 
and  better  trained  power  sales  staff  and 
pointed  out  fallacies  in  past  endeavors 
to  sell.  J.  F.  Gaskill,  Francis  Mc- 
(Juillin  and  F.  W.  Shackelford  dis¬ 
cussed  several  aspects  of  industrial 
selling. 

Two  outstanding  addresses  were 
given  by  F.  R.  Phillips,  president  of  the 
Philadelphia  Company,  and  W.  S.  Fin¬ 
lay,  Jr.,  president  of  the  West  Penn 
Electric  Company.  These  executives 
talked  frankly  about  conditions  faced  by 
the  utilities.  They  were  confident  that 
I)resent  problems  could  be  solved  and 


return  to  Chicago  early  this  month 
(FTectrical  World,  September  2, 
page  295,  and  September  9,  page  325). 
With  his  Greek  counsel  he  heard  the 
court  uphold  his  detention  pending  a 
full  restatement  of  the  case. 


The  Second  Line  of  Defense 


Wide  World 
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called  for  the  support  and  undivided 
loyalty  of  all  electrical  men  in  their  so¬ 
lution.  They  urjjed  ajjgressive  action 
t(t  j;et  fair  treatment  of  utilities  as  re- 
j'ards  taxation,  competition,  rates  and 
jnihlic  relations.  They  were  confident 
that  the  industry  would  so  forward  and 
that  present  conditions  were  temporary. 

Problems  of  market  development 

"Developins  the  domestic  business 
means  marketing  satisfaction  to  mil¬ 
lions,”  H.  P.  Liversidge  told  the  dele¬ 
gates.  “'Phe  problem  —  or  problems, 
rather — seem  to  be,  first,  a  customer-re¬ 
lations  problem,  then  a  sales  problem, 
and  lastly,  an  engineering  problem. 

“To  put  it  simply,  the  domestic  market 
depends  first  of  all  upon  creating  a  bet¬ 
ter  feeling  between  the  domestic  cus¬ 
tomer  and  ourselves.  Therefore,  we 
must  ask :  What  do  our  present  cus¬ 
tomers  think  of  us  and  our  service? 
What  is  the  nature  of  the  sales  resist¬ 
ance  to  our  program  of  selling  them 
more  kilowatt-hours?  What  must  be 
the  character  and  intensity  of  our  ef¬ 
forts  to  offset  the  constant  bombardment 
of  antagonists  and  critics  of  our  indus¬ 
try  whose  statements  are  directed  to  the 
undermining  of  public  opinion  and  pub¬ 
lic  confidence  —  building  up  sales  re¬ 
sistance,  if  you  please? 

“Upon  the  answer  to  these  questions 


More  than  $56,()0(),0(K)  has  been  assigned 
for  use  in  the  Tennessee  River  Basin  by 
agencies  of  the  federal  government  in 
addition  to  the  $50,000,000  allotted  to 
the  Tennessee  Valley  Authority,  accord¬ 
ing  to  a  report  issued  last  week  by 
Kendall  K.  Hoyt  of  the  Authority. 

T.V.A.  rates  announced 

David  E.  Lilienthal,  member  of  the 
board  of  directors  of  the  Tennessee  Val¬ 
ley  Authority,  this  week  made  the  fol¬ 
lowing  announcement : 

.^ny  municipality,  in  the  area  we  plan 
to  serve  initially,  which  owns  its  distribu¬ 
tion  system,  assuming  half-time  use,  may 
secure  wholesale  power  from  the  Authority 
at  an  average  cost  to  it  of  7  mills  a  kilo¬ 
watt-hour.  We  propose  that  our  municipal 
wholesale  customers  charge  the  individual 
residence  consumer  in  the  towns  and  cities 
tJius  served  a  maximum  gross  rate  of  3 
cents  a  kilowatt-hour  for  the  first  block, 
and  for  subsequent  blocks  2  cents,  1  cent 
and  4  mills.  For  the  typical  general  con¬ 
sumer  this  is  an  average  of  alxjut  2  cents 
a  kilowatt-hour,  and  for  the  typical  limited 
user  an  average  of  about  2J  cents.  For  a 
fully  electrified  home — which  is  our  ob¬ 
jective — the  rate  would  average  7  mills  i)er 
kilowatt-hour. 

The  farm  user,  we  propose,  should  pay 
the  same  rate  for  energy  as  the  town  and 
city  householder.  These  schedules,  both 
for  town  and  farm,  carry  with  them  a  re- 
«iuirement  that  the  customer  use  a  reason¬ 
able  amount  per  month  as  a  minimum. 


our  initial  success  in  greater  domestic 
niarket-huilding  depends.  In  fact,  it  is 
not  too  much  to  say  that  upon  the 
answer  may  depend  the  ftiture  status  of 
our  entire  industry.” 

Cabot  arraigns  new  deal 

Charging  the  National  Recovery  Ad¬ 
ministration  with  using  Ku  Klux  tactics 
in  enforcing  its  codes.  Professor  Cabot 
of  the  Harvard  School  of  Business  Ad¬ 
ministration  and  former  utility  executive 
declared  the  federal  government  to  he 
one  of  the  worst  “chiselers”  against  the 
NRA  because  it  permitted  the  “unfair 
competition”  of  Muscle  Shoals,  Boulder 
Dam  and  other  publicly  financed  electric 
developments. 

“.\s  an  emergency  measure  the  re¬ 
covery  program  was  necessary  and 
wise,”  he  said.  “But  if  we  allow  our¬ 
selves  to  be  lulled  to  sleep  by  addresses 
of  the  President  about  the  New  Deal 
and  appeals  for  co-operation  by  the  Na¬ 
tional  Recovery  Administrator,  we  may 
wake  up  some  morning  in  a  new  world. 

“Unless  we  are  prepared  to  abandon 
the  forms  of  government  under  which 
we  have  lived,  we  must  see  to  it  that 
this  situation  is  terminated  at  the  earliest 
possible  moment.” 

H.  B.  Bryans,  vice-president  of  the 
Philadelphia  Electric  Company,  was 
elected  president  of  the  as.sociation. 


These  minimum  requirements  vary,  both 
in  urban  and  farm  territory,  with  the  size 
of  the  customer’s  meter.  Farm  users  will 
liave  a  larger  minimum  requirement  wher¬ 
ever  the  greater  distances  between  cus¬ 
tomers  result  in  increased  costs  of  service. 

These  wholesale  rates  have  been  com¬ 
puted  on  a  conservative  basis  to  cover  all 
the  costs  of  furnishing  the  service,  includ¬ 
ing  operation,  maintenance,  depreciation  and 
taxes.  In  addition  to  these  costs,  we  have 
made  provision  for  interest  and  retire¬ 
ment,  although  such  provision  is  not  re¬ 
quired  by  the  Tennessee  Valley  .\uthority 
act.  The  ix)wer  project  is  designed  to  be 
strictly  self-supporting  and  self-liquidating. 

We  believe  that  these  low  rates  will 
mean  that  the  i^eople  of  the  valley  will 
greatly  increase  their  use  of  electricity, 
which  is  one  of  the  objectives  of  the  Presi¬ 
dent  and  Congress.  If  this  occurs,  even 
lower  rates  can  be  planned  for  the  future. 

The  proposed  rates  to  the  householder 
and  farmer  should  be  explained  in  more 
detail.  Under  the  rate  for  domestic  serv¬ 
ice,  it  is  proposed  that  for  the  first  50 
kw.-hr.  which  the  householder  uses  he  shall 
pay  3  cents  a  kilowatt-hour.  These  50 
kw.-hr.,  in  the  ordinary  small  or  medium¬ 
sized  house,  would  care  for  the  lights  and 
small  electrical  appliances,  such  as  the  flat 
iron,  toaster,  i)ercoIator,  vacuum  sweeper, 
washing  machine,  and  similar  small  de¬ 
vices.  For  these  50  kw.-hr.  the  user  would 
pay  $1.50.  If  the  consumer  has  an  electric 
refrigerator  and  an  electric  range  which 
together  consume  200  kw.-hr.,  150  of  these 
kilowatt-hours  per  month  he  would  get 


for  2  cents  per  kilowatt-hour,  and  the  re¬ 
maining  50  kw.-hr.  at  1  cent.  If  in  addi¬ 
tion  to  an  electric  refrigerator  and  range 
the  customer  had  an  electric  hot  water 
heater,  this  .service  he  could  secure  partl\ 
for  1  cent  i)er  kilowatt-hour,  and  partly 
for  4  mills  iK'r  kilowatt-hour.  All  these 
services  the  consumer  would  receive  for 
$6.70  a  month.  Any  other  appliances  which 
the  customer  installed,  such  as  electrical 
house  heating  or  cooling,  he  could  ojicrate 
at  4  mills  per  kilowatt-hour. 

It  is  apparent  that  the  rates  proposed 
are  designed  to  encourage  and  make  pos¬ 
sible  the  widest  use  of  electric  service,  with 
all  the  individual  and  community  benefit- 
which  go  with  such  wide  use. 

T 

New  York  Accounting  Plan 
Opposed  by  Utilities 

Protesting  that  “the  proposed  systeni- 
contain  provisions  which  have  l>een 
shown  by  competent  witnesses  to  be 
impracticable,  unworkable  and  not  fitted 
to  either  the  practical  conditions  of  the 
utility  business  of  these  companies,  or 
to  the  way  in  which  capital  e.xpenditures 
are  made,  measured  and  controlled  by 
them,”  the  local  New  York  City  electric 
utility  companies  have  filed  memoran¬ 
dum  objections  to  the  new  accounting 
rules  which  the  state  regulatory  body 
seeks  to  impose  (Electrical  World, 
May  13,  page  600,  and  July  22,  page  9*1 1. 

The  memorandum  further  states : 
“They  would  introduce  a  highly  elabo¬ 
rate  and  complicated  system  of  detail 
property  cost  recording  wdth  endle^o 
reijuirements  for  arbitrary  allocation  of 
costs  between  items  of  property,  in  the 
place  of  the  comparatively  simple  sys¬ 
tems  now  used  which  have  proved  their 
workability  and  essential  accuracy.” 

Installation  of  a  proposed  perpetual 
inventory  and  depreciation  accounting 
would  cost  all  the  gas  and  electric  com¬ 
panies  of  the  state  approximately  $21,- 
000, 000  a  year ;  and  the  cost  of  annual 
maintenance  would  he  $3,(XK),000. 

“An  order  by  the  commission  attemi»t- 
ing  to  impose  on  the  companies  the 
proposed  amended  uniform  system  of 
accounts  would  go  far  beyond  any  action 
heretofore  taken  by  the  commission  w  ith 
respect  to  accountir.g  practices  by  public 
utilities  and  would  be  beyond  the  jiower 
of  the  commission  to  make,  under  ex¬ 
isting  provisions  of  the  law,”  the 
memorandum  contends. 

“The  fundamental  objection  to  such 
an  order,”  it  continues,  “which  clearly 
places  it  beyond  the  power  and  jurisdic¬ 
tion  of  the  commission,  is  that,  in  addi¬ 
tion  to  prescribing  methods  of  keeping 
accounts  and  records,  it  would  he  an 
attempt  to  prescribe  certain  acts  and 
practices  to  he  entered  in  the  accounts 
and  records. 

“Accounts  are  merely  a  record  of  cer¬ 
tain  things  that  are  done;  and  power 
to  regulate  the  method  of  keeping  >h‘‘ 


T 

T.V.A.  as  a  $106,000,000  Yardstick 
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record,  in  the  interest  of  accuracy,  clar¬ 
ity  and  uniformity,  cannot  be  stretched 
to  include  a  power  to  direct  the  perform- 
•incc  of  the  acts  themselves.” 


T 


Air-Conditioning  Engineer 
Sees  Closed-Window  Age 


Xot  the  dull  monotony  of  windowless 
homes,  but  the  compromise  of  windows 
that  never  open,  is  the  goal  seen  by 
Idliott  Harrington,  General  Electric 
air-conditioning  engineer,  for  future 
domiciling  of  American  families. 

“It  is  quite  true,”  states  Mr.  Ifar- 
rington,  “that  we  air-conditioning  peo¬ 
ple  do  not  want  to  have,  the  outside  air 
l)romiscuously  admitted  through  open 
windows.  We  allow  it  to  enter  only 
through  intake  ducts  and  through  filters 
which  cleanse  it,  and  we  then  pass  it 
through  apparatus  that  puts  it  in  proper 
condition  as  to  temperature  and  hu¬ 
midity  before  we  permit  it  to  come  into 
the  presence  of  human  beings.  Such 
a  procedure  demands  closed  windows 
at  all  hours  and  all  seasons. 

“Let  the  windows  remain,  but  seal 
them  hermetically  into  the  walls.  Let 
them  be  made  in  a  single  sash.  Thus 
we  can  eliminate  those  troublesome 
cracks  which  now  characterize  win¬ 
dows  of  the  prevalent  type.  Windows 
which  will  never  be  opened  need  have 
no  cracks  around  the  sashes.  By  the 
same  token  they  may  consist  of  the 
double-sash  type. 

Letter  still,  the  full  effect  of  double 
sash  can  be  obtained  with  double  glass 
^et  into  a  single  sash,  with  a  saving  in 
first  cost  and  a  more  sightly  appear¬ 
ance.  This  double  glass  might  be  her¬ 
metically  sealed  around  the  edges  in 
such  a  manner  as  to  permit  of  expan¬ 
sion  caused  by  temperature  changes.  A 
drying  agent  would  be  used  to  prevent 

frosting  between  the  two  glass  panes.” 


Atom-Energy  Utilization 
Far  OFf,  Scientists  Hear 

Any  one  who  says  that  with  the  means 
at  })resent  at  our  disposal  and  with  out 
presi  nt  knowledge  we  can  utilize  atomic 
energy  is  talking  moonshine,”  Lord 
Rutherford,  heacl  of  the  Cavendisl' 
Laboratory,  Nobel  prize  winner  anc 
pioneer  physicist  in  atomic  research,  told 
the  I'.ritish  Association  for  the  Advance¬ 
ment  of  Science,  meeting  in  Leicester 
Lngl  ind,  this  week. 

Those  at  the  meeting  heard  a  numbei 
ot  rej)orts  on  atomic  energy  research 
hut  Lord  Rutherford  quieted  wild  hopes 
that  early  results  might  be  anticipated 
trom  any  of  the  dozen  or  more  atom- 
sniadiing  laboratories  now  engaged  ir 
the  problem.  It  is  his  contention  that 


Rumors  Complicate  Uncertainty 


Conllictins  influences,  derived  from  un¬ 
certainties,  leave  the  business  situation  far 
from  clear.  Labor  Day  upset  the  fisures  of 
the  week.  Inflation-yes,  inflation-no  ru¬ 
mors  left  markets  flounderins.  Failure  to 
complete  the  major  codification  movement, 
with  Henry  Ford  and  the  bituminous  coal 
industry  offerins  examples  of  conscien¬ 
tiously  protestins  recalcitrants,  has  stirred 
other  less  couraseous  protestants. 

Most  recent  figures  (on  the  up  side) 
show  carloadings  for  the  week  before 
Labor  Day  at  the  high  point  of  the  year  and 
5  per  cent  over  the  previous  week;  bitumi¬ 
nous  coal  production  up  sharply  to  nearly 
50  per  cent  over  1 932  and  somewhat  above 
1 9M  ,  and  commodity  prices  at  little  below 
the  July  peck.  Most  recent  figures  (on  the 
down  side)  show  automobile  production 
continuing  its  several  weeks  drop,-  energy 
production  off  about  as  much  as  might  be 


expected  due  to  the  holiday;  steel  produc¬ 
tion  declining  further,  and  general  indexes 
off  again. 

Out  of  such  conflicting  grist  the  specula¬ 
tive  markets  ground  a  temporary  spurt 
which  carried  securities  and  commodities 
further  up.  Recurrent  rumors  of  inflation 
were  credited  with  some  influence  in  this 
short-lived  movement. 

Alert  observers  of  retail  trade  report  con¬ 
siderable  resistance  to  price  increases  and 
manufacturers  revive  their  interest  in  lower- 
priced  lines  which  will  absorb  otherwise- 
reluctant  purchasing  power.  Wider  use  of 
government  credit  and  greatly  augmented 
urchases  of  federal  bonds  by  the  Federal 
eserve  banks,  now  at  the  rate  of  S38,- 
000,000  a  week,  bringing  the  holdings  of 
the  system  to  a  record  1650,000,000,  offer 
an  exceedingly  real  inflation,  quite  differ¬ 
ent  from  currency  manipulation. 


the  problem  of  the  atom  is  the  problem 
of  the  nucleus  and  that  the  large-scale 
experiments  under  w’ay,  while  impotent 
to  effect  definite  results  in  the  release 
of  atomic  energy,  are  invaluable  in  the 
derivation  of  fundamental  knowledge 
which  must  precede  controlled  disinte¬ 
gration  of  matter. 

▼ 

More  Sodium  Lishtins 

Sodium  vapor  lighting  is  relied  upon  for 
the  illumination  of  the  new  vehicular 
tunnel  under  the  Scheldt  River  in  Bel¬ 
gium.  King  Albert  opened  the  project 
for  use  this  week. 

T 

Rocky  Mountain  Group  Meets 

Commercial  possibilities,  campaign 
plans,  fields  for  specific  loads,  etc., 
strongly  dominated  the  three-day  con¬ 
vention  of  the  newly  formed  Rocky 
Mountain  Electrical  .Association  this 
week.  Lighting,  both  commercial  and 
domestic,  air  conditioning,  power  sales 
and  competing  agencies  will  be  a  field 
of  active  effort  in  Wyoming,  Colorado 
and  New  Mexico  in  the  coming  months 
if  the  convention  program  offers  a 
fair  guide.  The  association’s  all-indus¬ 
try  drive  is  to  be  pushed  further  (  Ei.kc- 
TRic.M.  World,  May  27,  page  657). 

T 

Airway  Lishtinq  Resumed 

Resumption  of  full-time  lighting  along 
the  three  principal  transcontinental  air¬ 
way  routes  and  on  the  West  Coast  route 
from  Seattle  to  Los  .Angeles  has  been 
ordered  by  Secretary  Roper.  Protests 
from  many  sections  of  the  country  that 
safety  of  life  was  being  menaced  fol¬ 
lowed  the  reduction  last  March  in  the 
hours  that  lights  were  maintained  on  the 
airways.  It  is  estimated  that  full-time 
lighting  means  added  e.xpense  for  the 
balance  of  the  year  of  $120,000. 


Eastern  Insull  Plan 
Expedited  by  Foreclosure 

.As  a  step  preparatory  to  the  reorganiza¬ 
tion  of  Northeastern  Public  Service 
Company,  part  of  the  group  of  former 
Insull  properties  in  the  East,  the  City 
Farmers  Trust  Company  has  started 
foreclosure  action  as  trustee  for  the  com¬ 
pany’s  first  lien  collateral  trust  bonds, 
of  which  there  are  $4,670,500  outstand¬ 
ing.  Bill  of  complaint  was  filed  last 
week  in  the  Chancery  Court  of  New¬ 
castle  County,  Delaware,  against  the 
company  and  Walter  G.  Mortlaml  and 
Clarence  .A.  Southerland,  receivers. 
Northeastern  Public  Service  controls  58 
small  utility  operating  companies,  prin¬ 
cipally  serving  communities  in  New 
England  and  in  F^astern  states.  These 
properties  were  bought  by  the  Insull 
interests  at  an  auction  in  June,  1931. 
They  had  been  in  the  Atlantic  Public 
Utilities  system,  then  controlled  by  the 
late  A.  E.  Fitkin. 

.More  than  $30,(KK),000.  or  75  per  cent, 
of  the  outstanding  Middle  West  Utilities 
Company  serial  gtild  notes  are  now  de¬ 
posited  with  the  noteholders’  committee 
of  which  Charles  S.  Dewey  is  chairman. 
Representing  this  substantial  total,  the 
noteholders’  committee  is  by  far  the 
largest  creditor  of  the  company  and  will 
be  the  principal  factor  in  its  reorganiza¬ 
tion.  The  committee  is  now  preparing 
a  report  for  distribution  shortly  to  all 
depositors. 

.A  recent  statement  issued  in  Chicago 
places  the  amount  of  claims  filed  by  un¬ 
secured  creditors  of  the  Insull  Utility  In¬ 
vestments,  Inc.,  in  excess  of  $56,000,000, 
practically  all  of  which  consist  of  A  and 
B  debentures,  comparing  with  unpledged 
tangible  assets  of  $2,500,000.  Leo  F . 
Wormser,  attorney  for  Harry  A.  Bige¬ 
low,  trustee  in  bankruptcy,  stated  that 
the  amount  applicable  to  each  $1,0^I^1 
dehenture  cannot  yet  l)e  closely  state<l. 
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Coming  Meetings 

Nalioiial  Klectriciii  KxitoHltion — New 
Volk,  N.  Y.,  September  20-30.  Ralph 
Neuniuller,  480  Lexington  Ave.,  New 
York. 

American  H'elflinK  Society — Detroit, 
Mich.,  October  2-fi.  M.  M.  Kelly,  20 
West  39th  St.,  New  York. 

National  Safety  C'onxreHs,  Public  utili¬ 
ties  section — Chicago,  111.,  October  2-6. 
C.  B.  Boulet,  Wisconsin  Public  Serv¬ 
ice  Corporation,  Milwaukee,  Wi.s. 

National  AHNooiation  of  Kallroad  and 
Utilities  CommisHioners  —  Cincinnati, 
Ohio,  October  10-13.  James  B.  Walker, 
270  Madison  Ave.,  New  York. 

.\NHoriation  of  Iron  and  Steel  Klectrical 
Kngineers — Pittsburgh,  Pa.,  October 
17-10.  John  P.  Kelly,  Empire  Build¬ 
ing,  Pittsburgh. 

T 

New  York  Tax  Program 
Protested  by  Utilities 

At  a  hearing  before  the  Board  of 
Aldermen  branch  of  the  New  York  Mu¬ 
nicipal  As.sembly  early  this  week  pub¬ 
lic  utilities  protested  the  new  tempo¬ 
rary  tax  of  1^  per  cent  on  their  gross 
income,  embtxlied  in  the  proposed  city 
tax  program,  as  unfair.  The  report  sub¬ 
mitted  to  the  Assembly  recommended  a 
tax  “upon  the  gross  income  from  oper¬ 
ations  and  transactions  originating  and 
consummated  within  the  city  of  New 
York,  with  the  residents  thereof,  of  all 
the  public  utility  corporations  operating 
within  such  city.  This  tax  should  be 
jiayable  on  the  first  day  of  each  month 
during  the  aforesaid  term,  the  proceeds 
to  be  likewise  applied  toward  home 
and  unemployment  relief,  as  provided 
by  the  aforesaid  law.  This  tax  is  ex¬ 
pected  to  yield  approximately  $8,300,- 
(MIO.”  The  temporary  legislation  in 
which  the  utility  tax  is  included  will  ex¬ 
tend  from  September  1  of  this  year  to 
February  28  of  the  coming  year. 

The  measure  provides  also  that  the 
books  and  records  of  the  companies 
must  be  opeii  to  the  Comptroller,  and 
he  receives  power  to  hold  hearings, 
subpcena  witnesses  and  books  and  ask 
the  Corporation  Counsel  to  start  suit 
if  the  companies  fail  to  make  payments. 
It  al.so  provides  for  a  penalty  of  1  per 
cent  per  month  for  each  month  that  it  is 
tlelayed.  I'he  Comptroller  is  also  au¬ 
thorized  to  swear  out  warrants  to  at¬ 
tach  the  property  of  the  companies  to 
satisfy  tax  jiulgments  olitained  in  the 
courts,  and  is  ordered  to  keep  the  re¬ 
turns  secret,  e.xcept  for  use  in  court 
proceedings.  Despite  the  vigorous  pro¬ 
tests  the  Board  of  Estimate  voted  ap¬ 
proval  of  the  new  tax. 

T 

Passamaquoddy  Again 

Inspired  by  the  possibilities  of  federal 
aid  for  the  proposed  tidal  power  project 
on  Passamaquoddy  Bay.  Maine,  advo¬ 
cates  of  the  measure  resurveyed  the 
plan  with  George  Otis  Smith  of  the  Fed¬ 
eral  Power  Commission.  Sponsors  say 
the  development  could  be  financed  with 


approximately  $100,000,000  from  the 
$3,300,000,000  public  works  fund  and 
would  provide  work  for  several  thou¬ 
sand  men  over  a  period  of  three  years. 

T 

EIcctrochemists  Discuss 
Corrosion,  New  Processes 

Although  the  general  public  has  become 
acquainted  with  the  term  “rustproof 
iron”  and  “stainless  steel”  and  accepts 
chromium,  cadmium  and  other  plating 
as  insurance  against  corrosion,  this 
matter  is  not  yet  by  any  means  a  closed 
subject  technically,  as  was  evidenced  in 
the  opening  session  of  the  Electrochem¬ 
ical  Society  in  Chicago  last  week.  This 
session  was  an  international  symposium 
on  corrosion,  with  papers  from  Great 
Britain,  France,  Germany,  Holland, 
C  zechoslovakia  and  the  United  States. 
The  papers  brought  out  that  funda¬ 
mental  progress  has  been  made  both  in 
the  development  of  new  corrosion  re¬ 
sistant  steels  and,  of  equal  importance, 
in  the  methods  and  means  of  protecting 
ordinary  carbon  steel.  However,  the 
papers  gave  emphasis  to  the  facts  that 
the  mere  presence  of  copper  or  chro¬ 
mium  in  steel  does  not  insure  against 
corrosion  and  that  the  mere  painting  of 
steel  is  not  a  guarantee  against  rust. 
It  is  how  these  alloying  metals  are 
present  in  the  steel,  in  what  proportions 
and  combinations,  and  how  and  what 
kind  of  paint  is  applied  to  the  steel 
surface  that  determines  resistance  to 
and  protection  from  corrosion. 

Thirty  years  ago  Dr.  W.  R.  Whitney 
announced  the  corrosion  of  metals  to 
be  an  electrochemical  phenomenon.  The 
anniversary  of  this  announcement  fur¬ 
nished  a  peculiarly  suitable  occasion  for 
opinions,  results  of  study  and  experi¬ 
mentation  in  the  subject  to  be  brought 
together  in  a  single  paper.  This  was 
done  for  presentation  at  the  convention 
by  Oliver  P.  Watts,  under  the  title  of 
“The  Electrochemical  Theory  of  Cor¬ 
rosion.”  For  those  engineers  and  others 
whose  work  requires  that  corrosion  of 
metals  be  taken  into  account  but  who 
are  not  intimately  acquainted  with  the 
science  of  electrochemistry  this  paper 
should  be  of  great  interest.  The  paper 
brings  together  statements  of  opinion 
from  eleven  authorities  on  corrosion  in 
ivngland  and  the  United  States,  and 
these  opinions  are  accompanied  by  an 
excellent  detail  summary  of  the  general 
theory  by  the  author. 

On  the  evening  of  the  first  day  oc¬ 
curred  the  ceremony  of  presentation  of 
the  Edward  Goodrich  Acheson  medal 
to  Dr.  Colin  G.  Fink.  Accompanying 
the  medal  was  a  money  award  of  $1,000, 
which  Dr.  Fink  announced  as  the  first 
contribution  toward  a  fund  for  research 
in  electrochemistry  to  be  known  as  the 
Roeber  Fund  as  a  memorial  to  Dr. 
Eugene  F.  Roeber,  one  of  the  founders 


of  the  society  and  the  first  editor  of  the 
magazine  Chemical  and  Metallurgical 
lingincering.  On  another  evening  the 
Faraday  Centennial  celebration  wa> 
held,  at  which  the  guest  of  honor.  Dr, 
Robert  F.  Hutton,  Cambridge,  Eng¬ 
land,  s|)oke  on  “Faraday  and  His  Elec¬ 
trochemical  Researches.”  Much  of  the 
interest  of  the  convention  centered  on 
the  World’s  Fair,  particularly  the  Hall 
of  Science  and  the  Electrical  and  Com¬ 
munications  buildings,  where  numerous 
special  demonstrations  and  lecture> 
were  staged  for  the  convention  attend¬ 
ants. 

Sessions  on  Friday  covered  new 
methods  and  improvements  in  old  ones 
in  the  electrodeposition  of  various 
metals,  and  reports  were  made  upon 
factors  and  variants  affecting  the  suc¬ 
cessful  use  of  the  process. 

T 

Industry  Codes  Languish/ 

No  New  Hearing  Dates  Set 

Electrical  industry  codes  remain  in  little 
changed  status  as  another  week  rolls  by. 
Of  the  more  important  ones  only  the 
N.E.M.A.  code  for  electrical  manufac¬ 
turers  has  been  signed  and  approved 
by  President  Roosevelt.  Hearings  have 
begun  on  the  construction  industry  code, 
but  the  sub-codes  follow  the  master  code 
and  that  sponsored  by  the  National  Elec¬ 
trical  Contractors  Association  has  yet  to 
be  acted  upon. 

No  hearings  have  been  scheduled  for 
the  Edison  Electric  Institute  code  for 
electric  light  and  power  companies,  the 
National  Electrical  Wholesalers  Asso¬ 
ciation  code,  the  code  of  the  Artistic 
Lighting  Equipment  Association  or  that 
of  the  wood  preserving  industry.  'I'hc 
National  Battery  Manufacturers  Asso¬ 
ciation  has  revised  the  document 
originally  submitted  to  include  “merit” 
clauses  in  the  labor  provisions. 

▼ 

Holding  Company  Values 
Weighed  by  Bar  Committee 

Reporting  as  chairman  of  the  special 
committee  of  the  American  Bar  Asso¬ 
ciation  on  the  regulation  of  holding 
companies  and  of  the  relation  between 
such  companies  and  their  affiliates. 
Henry  G.  Wells,  member  of  the  Massa¬ 
chusetts  Public  Utilities  Commission, 
characterized  the  underlying  principles 
of  holding  companies  as  sound  at  tlie 
recent  annual  meeting  of  the  association. 
He  maintained  that  there  are  many  ad¬ 
vantages  derived  from  their  existence. 
“Mass  production  and  distribution,”  Mr- 
Wells  stated,  “resulting  from  unified 
operation,  has  undoubtedly  resulted  in 
lower  rates  being  charged  the  public 
than  would  be  possible  with  separate 
plants  serving  each  community.  Inten¬ 
sive  research,  made  possible  by  large 
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Though  participating  in  the  brief  and  short-lived  rally  of  all  securities  early 
in  the  week,  utility  common  stocks  as  covered  by  the  “Electrical  World” 
average  dropped  to  26.3,  as  compared  with  26.9  for  last  week. 


orjjanizations,  has  added  greatly  to  tlie 
efficiency  of  service,  and  the  availability 
of  experts  has  aided  local  companies 
in  problems  of  engineering,  accounting, 
law  and  financing.  Interconnection  of 
plants  has  provided  protection  against 
interruption  of  service  and  has  facil¬ 
itated  handling  of  load  conditions.  The 
concentration  of  generating  facilities  re¬ 
sults  in  greater  operating  efficiency  and 
reduced  costs  ...” 

Taking  up  the  subject  of  certain  dis¬ 
advantages  of  holding  companies  which 
have  become  manifest  of  late  years, 
.Mr.  Wells  said:  “These  fall  into  two 
classes.  The  first  contains  the  abuses 
arising  out  of  unnecessary  or  unreason¬ 
able  payments  by  the  operating  com¬ 
panies  for  the  various  services  referred 
to  and  the  second  arises  out  of  financial 
transactions,  such  as  the  borrowing  of 
substantial  sums  from  operating  com¬ 
panies  or  the  requiring  of  excessive 
dividend  payments  by  operating  com¬ 
panies,  thus  impairing  the  financial  sta¬ 
bility  and  quality  of  service  of  such 
companies.  Inadequate  provisions  for 
depreciation  reserves  and  surpluses  and 
insufficient  expenditures  for  repairs  and 
replacements  have  often  resulted  by 
reason  of  the  demands  of  holding  com¬ 
panies  upon  their  subsidiaries. 

Consumers  indirectly  affected 

“While  the  alleged  abuses  in  the  issu¬ 
ance  and  sale  of  securities  are  foremost 
in  the  public  mind,  it  should  be  remem¬ 
bered  that  the  effect  thereof  upon  the 
operating  companies,  and  hence  to  the 
consumers,  is  only  indirect,  and  that 
effect  is  largely  a  resulting  pressure 
by  the  holding  companies  upon  the  oper¬ 
ating  companies  through  the  methods 
pointed  out.  Apart  from  that,  this  prob¬ 
lem  of  the  sale  of  holding  company 
securities  is  a  ‘Blue  Sky’  matter.  Any 
procedure  should  be  based  on  the  theory 
that  prevention  of  abuses  should  not 
at  the  same  time  hamper  the  companies 
with  legitimate  policies  or  hinder  the 
rendering  of  proper  services  to  operat¬ 
ing  companies.  No  undue  restrictions 
should  be  placed  on  the  sale  of  these 
securities  which  are  not  equally  appli¬ 
cable  to  the  sale  of  other  securities  ...” 

Mr.  Wells  expressed  doubt  as  to  the 
wisdom  of  further  federal  regulation, 
stating  that  “the  state  authorities 
would  seem  to  have  ample  authority  to 
protect  the  operating  companies  and 
their  cu.stomers,  if  they  choose  to  exer¬ 
cise  it.  .  .  .  The  only  feature  concern¬ 
ing  which  there  seems  to  be  some  doubt 
is  the  ability  of  the’  regulatory  bodies  to 
secure  information  to  compel  the  pro- 
fluction  of  facts  in  possession  of  holding 
comnanies  and  beyond  the  reach  of  the 
regulatory  board.  .  .  .  There  is  a  grow¬ 
ing  teialency.  however,  among  the  vari¬ 
ous  bolding  companies  and  operating 
companies  to  adopt  the  policy  of  furni.sh- 
ing  evidence  asked  for  bv  the  regulatorv 
bodies.” 


Virginia  Tax  Doubled 
Under  Gross  Receipts  Levy 

Following  the  action  of  the  Virginia 
( ieneral  Assembly,  in  special  session  last 
week,  doubling  the  gross  receipts  tax  on 
power  companies,  electric  railways,  gas 
and  water  companies,  telephone  and  tele¬ 
graph  companies,  motor  vehicle  carriers 
and  the  Virginia  Pilots’  Association,  the 
Virginia  State  Corporation  Commission 
made  an  increased  assessment  at  once. 

The  new  tax  increases  the  levy  on 
gross  receipts  from  one-tenth  of  1  per 
cent  to  two-tenths  of  1  per  cent.  Pro¬ 
ceeds  will  be  used  to  finance  investiga¬ 
tions  of  the  rates  charged  by  Virginia 
utilities  for  service  to  the  public. 

T 

Pledge  Warrants  in  Iowa  Law 

Holding  pledge  warrants  given  by  mu¬ 
nicipalities  to  manufacturers  or  con¬ 
tractors  in  interim  compensation  for  a 
plant  or  project  ultimately  to  be  paid 
for  out  of  the  property  itself  to  be 
included  in  the  provisions  of  the  Iowa 
securities  act.  Walter  F.  Maley,  First 
■Assistant  State  Attorney-General,  rules 
that  such  pledges  are  not  exempt  from 
registration  and  qualification  provisions 
of  the  law. 

T 

Oklahoma  Tax  Voluntary 

By  vote  of  the  Oklahoma  Corporation 
Commission  an  order  issued  several 
weeks  ago  requiring  electric,  telephone 
and  gas  utilities  of  the  state  to  absorb 
tbe  1  per  cent  general  sales  tax  unless 
they  .should  show  inability  to  assume 
the  ta.x  and  make  an  adequate  return  on 
their  investments  has  been  vacated. 


Chairman  Walker  advised  utilities  to 
continue  absorbing  the  tax  as  a  go(xl 
will  measure. 

▼ 

California,  Kentucky,  Ohio 
Urge  New  Utility  Taxes 

No  easing  of  the  rising  tide  of  special 
taxes  directed  at  utility  enterprises  is  in 
sight.  Latest  proposals  involve  three 
states. 

Kentucky  legislators  are  considering 
two  bills.  Representative  Hamilton  in¬ 
troduced  a  measure  to  tax  electric  energy 
sales  one-fourth  of  a  cent  a  kw.-hr.  (gas 
one-half  cent  a  thousand  cu.ft.).  Repre¬ 
sentative  Sullivan  has  a  proposal  before 
the  same  body  to  levy  a  tax  of  two  per 
cent  on  gross  receipts  of  every  public 
utility  enterprise  in  the  state  (gas,  elec¬ 
tricity,  telephone,  telegraph  and  water). 

California’s  Governor  Rolph  has 
signed  a  bill  which  gives  the  power  of 
taxation  on  utility  properties  to  the 
counties.  This  becomes  effective  with 
1935  assessments.  It  will  be  in  lieu  of 
the  existing  state  gross  receipts  levy. 

In  Ohio,  Governor  White  proposes 
that  since  electric  companies  must  pay 
the  federal  tax  on  energy  sales  that  all 
other  utilities  be  forced  to  pay  a  similar 
amount,  assessed  in  the  same  way,  to 
the  state. 

T 

Nebraska  Has  Power  Project 

.Southeastern  Nebraska  Power  District, 
plans  for  which  have  been  approved  by 
the  state  Department  of  Public  Works, 
would  involve  690  miles  of  transmission 
lines  for  rural  service  to  farmers  unable 
to  secure  energy  from  existing  com¬ 
panies. 
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Labor  Day  Brings  Usual  Dips 
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Central -station  energy  output,  as  an¬ 
nounced  by  the  Edison  Electric  Institute, 
fell  off  about  55,000,000  kw.-hr.  in  the 
week  of  September  9  as  compared  with 
the  preceding  week.  The  decrease  was 
about  the  same  as  in  the  Labor  Day 
week  of  1931  and  somewhat  greater 
than  in  1932.  Total  production,  1,582,- 
742,000  kw.-hr.,  duplicated  that  in  1931. 

Level  operations  in  recent  weeks, 
against  rising  prcxluction  a  year  ago, 
have  cut  the  lead  over  1932  to  11.1  per 
cent.  Strongest  regional  gains  continue 
in  the  metal-mining  Mountain  and  Cen¬ 
tral  industrial  areas. 


Weekly  Output,  Millions  of  Kw.-Hr. 
1933  1932  1931 

Sept.  9..  1,583  Sept.  10..  1,424  Sept.  12..  1,582 

Sept.  2..  1,637  Sept.  3..  1,465  Sept.  5..  i,636 

Au«.  26..  1,630  Aug.  27..  1,436  Aug.  29..  i,638 

Aug.  19..  1,650  Aug.  20..  1,432  Aug.  22..  1,643 

Aug.  M..  i,627  Aug.  13..  1,415  Aug,  15..  1,629 


Per  Cent  Change  from  Previous  Year 


. - Week  ended 

Region 

Sept.  9 

Sept.  2 

Aug.  26 

New  England . 

Middle  Atlantic . 

-flO.7 

-1-12.7 

-1-16.5 

-1-  7.7 

-I-  6.8 

-1-10.2 

Central  industrial . . . 

•fl6.2 

-1-17.4 

-f  18.2 

West  Central . 

-1-  3.7 

-f  1.9 

-1-3.8 

Southern  States . 

■f  8.4 

-f  9.9 

-I-II.6 

Rocky  Mountain _ 

-1-26.7 

-1-23.1 

4-27. 1 

Pacific  Coast . 

-1-  2.6 

-1-  5.0 

4-  5.9 

United  States . 

-1-11. 1 

-fll.8 

4-13.5 

July  Output  14  per  Cent 
Over  Last  Year’s 

Output  of  public  utility  plants  in  July, 
mounting  to  7,462,903,000  kw.-hr.,  ex¬ 
ceeded  that  of  June  by  3  per  cent  and 
that  of  last  year’s  July  by  14  per  cent, 
according  to  the  U.  S.  Geological  Sur¬ 
vey.  The  latter  is  the  largest  year-to- 
year  increase  since  the  era  of  rising 
activity  in  the  late  twenties.  It  com¬ 
pares  with  10  per  cent  in  June,  5  in  May 
and  with  losses  during  a  long  preceding 
period. 

.\verage  daily  production  was  240,- 
740.(XX)  kw.-hr.,  virtually  the  same  as  in 
June.  The  normal  change  from  June  to 
July  is  a  decrease  of  about  3.5  per  cent. 
W  ater  power  contributed  2,825,870,000 
kw.-hr.,  38  per  cent  of  the  total  pro¬ 
duction. 

Regional  gains  over  1932  ran  as  high 
as  28  per  cent  in  the  South  Atlantic,  25 
IH'r  cent  in  New  England,  22  in  the 
Mountain  and  21  in  the  Ea.st  North 
Central  Division.  Every  one  of  these 
was  greater  than  in  June.  Only  one 
region  reported  a  loss,  2  per  cent  in  the 
West  North  Central  States. 

The  quantities  reported  hy  the  survey 
are  based  on  the  operation  of  all  power 


plants  producing  10,0(K)  kw.-hr.  or  more 
per  month,  and  generating  energy  for 
public  use,  of  which  the  output  of  plants 
for  electric  light  and  power  constitutes 
about  94  per  cent. 

T 

American  Electric  Motor  Company 

.\11  property  and  patents  of  the  Ameri¬ 
can  Electric  Motor  Company,  formerly 
a  subsidiary  of  the  Splitdorf-Bethlehem 
bdectrical  Company,  have  been  acquired 
by  the  Cedarburg  Manufacturing  Com- 
I)any.  which  will  continue  to  produce 
.American-Electric  motors.  T.  Hansen, 
formerly  works  manager  of  the  A.  O. 
.Smith  Corporation,  is  president  and 
general  manager. 

T 

Spherotrain  in  Russia 

Electrically  operated,  a  new  form  of 
transportation  lacking  wheels,  track  or 
other  familiar  adjuncts  of  ground 
transportation  was  demonstrated  to 
startled  Muscovites  recently.  The  sys¬ 
tem  involves  stream-lined  cars  which 
are  supported  on  spheres  which  in  turn 
run  along  in  a  tiume-like  channel. 
Models  have*  been  demonstrated  at 
about  45  miles  an  hour.  Advantages 


are  .said  to  be  reduced  cost,  minimized 
vibration  and  greater  safety.  The  So¬ 
viet  Railroad  Commissariat  has  author¬ 
ized  the  construction  of  a  15-mik' 
full-scale  test  section  with  spheres  about 
8  ft.  in  diameter. 

T 

Caiifornid  Supreme  Court 
Orders  Riparian  Retrial 

Acting  in  the  ten-year-old  litigation  of 
two  California  farmers  against  the  Mt. 
Shasta  Power  Corporation  over  riparian 
rights  the  state  Supreme  Court  ha' 
ordered  the  case  back  for  a  third  retrial 
in  the  Shasta  County  Supreme  Court. 

In  the  second  trial  of  the  case  a  jury 
awarded  $96,300  damages  to  Alhaugli, 
owner  of  400  acres,  and  $32,100  dam¬ 
ages  to  Crum,  owner  of  116  acres. 
P'rom  this  judgment  the  power  company 
appealed. 

The  Supreme  Court  holds  that  the 
landowners  are  not  entitled  to  recoin 
pense  from  the  power  company  for  any 
asserted  diminution  in  the  supply  of  the 
water  in  the  stream,  but  should  1^  given 
damages  for  the  pollution  of  the  stream, 
which  has  occurred  since  the  power 
company  constructed  a  diversion  dam 
on  the  Fall  River,  a  Pit  River  tributary. 

In  sending  the  case  back  for  mate¬ 
rial.  the  judiciary  ruled  the  lower  court 
erred  in  not  admitting  into  evidence  a 
stipulation  hy  the  power  company  guar¬ 
anteeing  the  natural  height  of  the  Pit 
River,  adjacent  to  the  land  of  the  plain¬ 
tiff  owners,  will  be  maintained.  The 
court  is  of  the  opinion  this  stipulation, 
taken  at  its  face  value,  would  relieve 
the  power  company  of  a  part  of  the 
damages. 

“We  are  clearly  of  the  opinion,’’  re¬ 
marked  the  Supreme  Court,  “plaintiffs 
are  entitled  to  damages,  if  any  substan¬ 
tial  damage  or  diminution  in  the  value 
of  their  lands  has  resulted  from  the 
diversion.” 

▼ 

Quick-Stopping  Mill  Motor 

Said  to  be  the  largest  device  of  the  kind 
ever  built  for  such  quick-stopping  serv¬ 
ice,  the  1,000-hp.  motor  constructed  by 
Westinghouse  engineers  for  the  Good¬ 
year  Tire  &  Rubber  Company  will  come 
to  a  dead  halt  from  full  speed  in  3^  revo¬ 
lutions.  The  rotating  element  weighs 
more  than  3  tons  and  turns  with  a  speed 
of  514  revolutions  a  minute.  By  'top¬ 
ping  the  driving  motor  in  3^  revolutions 
the  rolls  travel  only'  9  in.  after  the  cur¬ 
rent  is  shut  off.  Dynamic  braking  is 
used. 

T 

West  Kootenay  Opposed 

Opposition  to  the  proposal  of  the  West 
Kootenay  Power  &  Light  Company  ot 
British  Columbia  to  store  watir  in 
Kootenay  Lake  during  low  water  pc- 
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riiuls  and  to  construct  control  works 
on  the  Kootenay  River  was  expressed 
l)v  farmers  representing  drainage  dis¬ 
tricts  of  northern  Idaho  at  the  hearing 
In  fore  the  International  Joint  Commis¬ 
sion  sitting  at  Nelson,  B.  C.,  last  week. 
I.  .\.  Metzger,  United  States  water  rate 
department,  and  Bert  H.  Miller,  Attor¬ 
ney-General  for  Idaho,  led  the  forces 
for  the  opposition.  At  the  hearing  Mr. 
Miller  created  a  furor  when  he  denied 
that  the  commission  had  jurisdiction  to 
deal  with  the  application  because,  he 
claimed,  if  it  did  so  it  would  be  en¬ 
croaching  on  treaty-making  power. 

T 

Utility  and  PWA  Join 
to  Review  Project  Loans 

I’acitic  Gas  &  Klectric  Company  has 
sought  and  has  been  granted  permission 
to  appear  before  the  regional  public 
works  adviser  in  all  applications  from 
its  territory  involving  loans  for  public 
power  projects.  In  a  letter  to  the  re¬ 
gional  adviser,  the  California  advisory 
coininittee  and  the  district  advisory  en¬ 
gineer.  P.  M.  Downing,  vice-president 
and  general  manager  of  the  company, 
pointed  out  the  interest  the  utility  had 
in  i)rojects  which  might  involve  its 
purchase  of  energy  to  he  generated  or 
which  might  compete  with  it  in  its 
present  markets. 

.Mr.  Downing  declared  that  there  has 
been  a  great  decrease  in  the  use  of 
power  in  California  owing  to  the  de- 
pression,  and  that  nearly  one-fourth  of 
the  productive  capacity  of  the  power 
plants  in  the  state  is  now  idle.  “Under 
the  circumstances,  this  company  be¬ 
lieves  that  it  is  important  to  your  inves¬ 
tigation  of  any  of  the  applications 
referred  to  that  you  have  before  you 
all  of  the  facts  as  to  the  supply,  or 
rather  oversupply,  of  power  in  Cali¬ 
fornia.”  he  said. 

It  was  i)ointed  out  that  by  1935  power 
for  southern  California  would  be 
available  from  Boulder  Dam  and  that 
hy  1038  4,300,000,000  kw.-hr.  of  firm 
I«)wer  and  1,300,0(K),000  kw.-hr.  of  sec¬ 
ondary  [)ower  from  Boulder  Dam 
would  be  thrown  on  the  southern  Cali¬ 


fornia  market.  Power  from  plants  in 
the  San  Joaquin  Valley,  which  now 
supply  the  southern  part  of  the  state, 
would  be  diverted  to  the  central  and 
northern  market  in  competition  with 
present  supplies. 

T 

More  Boulder  Line  Contracts 

Contracts  have  been  placed  by  the  Los 
.Angeles,  Calif.,  Board  of  Water  and 
Power  Commissioners  with  the  Gray¬ 
bar  Electric  Company,  Ltd.,  and  the 
Anaconda  Wire  &  Cable  Company  of 
California  for  1,256,000  lb.  of  :J:-in. 
rolled  black  copper  rods.  The  contract 
price  was  $146,010.  The  rods  will  be 
used  as  ground  counterpoise  in  the  271- 
mile  Boulder  Dam  power  transmission 
line  now  being  constructed  by  the  city 
of  Los  .Angeles. 

T 

New  York  Metal  Prices 

Sept.  5, 1933 
Cents  per 
Pound 

Copper,  electrolytic .  9.00 

Lead,  Am.  S.  &  R.  price.  4.50 

.\ntimony .  6.875 

Nickel  ingot .  35.00 

Zinc,  spot .  5.07 

Tin,  Straits .  45.625 

Aluminum,  99  per  cent. .  23.30 

T 

Grand  Coulee  Authorized 
by  Power  Commission 

.Authorization  of  a  permit  for  the  Grand 
Coulee  project  on  the  Columbia  River 
in  Washington  has  been  made  by  the 
Federal  Power  Commission  to  the  Co¬ 
lumbia  Basin  Commission.  This  action 
gives  to  the  Columbia  Basin  Commis¬ 
sion  priority  for  a  period  of  three  years 
in  applying  for  a  license  which  would 
authorize  actual  construction  work. 

The  project  contemplates  a  dam 
across  the  Columbia  River  6(X)  miles 
above  its  mouth,  with  an  electrical  gen¬ 
erating  capacity  of  appro.ximately  700,- 
000  hp.  Plans  contemplate  increasing 
the  height  at  a  later  date  to  bring  the 
horsepower  capacity  to  appro.ximatelv 
2,100.000. 

The  release  of  federal  funds  to  aid 


Sept.  12,1933 
Cents  per 
Pound 
9.00 
4.50 
6.75 
35.00 
5.02 
45. 125 
23.30 


Delinquent  Electrical  Accounts 


r)ivi^„,r, 

\  ork . 

Middle  am!  Southern  .Atiantie' 
gewEn-k.nd,  .  . 

Central  . . 

Total 

New  York.  ... 

••Southern  -Vtiantic'. 
maiand 

Central.  . . 

Total 


(National  Eleetrioal  Credit  .Association) 


Number  of  Aeeounts  Reported 


. - .A  up 

:u8t - - 

Per  Cent 

--Eight 

Months  — 

Per  Cent 

1932 

1933 

Inc.  or  Dee. 

1932 

1933 

Ine.  or  De<’ 

269 

135 

—  49.8 

1,967 

1,222 

—  37.9 

105 

41 

-  70.0 

900 

431 

—  52.  1 

139 

36 

—  74.  1 

845 

476 

—  43.7 

389 

167 

—  57.0 

3,752 

2,035 

—  45.8 

902 

379 

—  58,0 

7,464 

4,164 

—  44.2 

Total  Amounts  Reported 

$18,663 

$8,751 

—  53.  1 

$176,398 

$82,216  . 

—  53.4 

9,862 

2,060 

-  79.  1 

82.660 

24,526 

—  70.3 

8,526 

1,268 

—  85.  1 

66,368 

27,864 

—  58.0 

23,045 

7,639 

—  66.9 

273,302 

120,099 

—  56.  1 

$60,096 

$19,718 

—  67.  2 

$598,728 

$254,705 

—  57.  5 
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Major  New  Construction 
This  Week 

Machine  drives,  motors,  controls, 
regulators,  conveyors  and  other  equip¬ 
ment  will  be  installed  by  M.  &  M. 
Woodworking  Company,  Portland,  Ore., 
at  cost  of  about  $100,000. 

Appropriation  of  $150,000  has  been 
authorized  for  extensions  and  improve¬ 
ments  in  power  plant  at  Mare  Island, 
Calif.,  Navy  Yard.  Appropriations 
also  made,  for  extensions  and  improve¬ 
ments  in  power  plant  at  Washington, 
D.  C.,  Navy  Yard,  to  cost  $325,000. 

St.  Peter,  Minn.,  plans  city-owned 
electric  light  and  power  plant  to  cost 
$225,000  with  equipment,  and  is  ar¬ 
ranging  fund. 

Until  September  25,  Alexandria, 
Minn.,  asks  bids  for  turbo-generator 
and  complete  accessory  equipment,  for 
city-owned  electric  light  and  power 
plant. 

Wurzberger  Beverages,  Inc.,  Dallas, 
Tex.,  plans  brewery  and  power  house. 
Cost  about  $250,000. 

Bureau  of  Yards  and  Docks,  Navy 
Washington,  D.  C.,  asks 
eptember  27,  for  condenser 
and  auxiliary  equipment,  navy  yard. 
New  York  (specification  7231),-  until 
October  4^  for  one  1,500-kw.  and  one 
500-kw.  turbo-alternators  with  accesso¬ 
ries  for  Naval  Academy,  Annapolis, 
Md.  (specification  7414);  until  Octo¬ 
ber  1 1 ,  for  electrical  distribution  system, 
including  cables,  transformers,  primary 
cutouts  and  accessories,  for  Naval  Air 
Station,  Corry  Field,  Pensacola,  Fla. 
(specification  7408). 

Pilsner  Brewing  Company,  Seattle, 
Wash.,  plans  plant  at  Portland,  Ore., 
including  power  house.  Cost  $300,000. 

Until  September  27,  Los  Angeles, 
Calif.,  asks  bids  for  two  complete  carrier 
current  protective  relaying  equipment 
for  double  circuit  1 32,000-volt  trans¬ 
mission  lines,  including  coupling  capaci¬ 
tors  and  potential  devices. 

Radford,  Va.,  has  secured  federal 
permission  for  city-owned  hydro-elec¬ 
tric  generating  plant  on  Little  River, 
including  transmission  line  to  city.  Fund 
of  $1  29,000  being  arranged. 

Bids  being  received  until  October  2 
by  United  States  Engineer  Office, 
Huntington,  W.  Va.,  for  construction  of 
power  house,  twin  locks,  with  operating 
gates  and  machinery,  on  Kanawha  River, 
near  Winfield,  W.  Va. 


Department, 
bids,  until  S 


this  project  was  made  some  time  ago 
(Electrical  World,  August  5,  page 
162). 

Grand  Coulee  work  started 

Field  work  for  preliminary  surveys  of 
the  Grand  Coulee  Dam  project  in  north 
central  Washington  have  been  started 
under  Frank  A.  Banks,  engineer  of  the 
federal  reclamation  service,  in  charge 
of  field  surveys  with  a  staff  of  37  engi¬ 
neers  in  seven  crews.  The  field  office 
has  been  established  at  Almira,  Wash. 
Bids  on  core  drilling,  test  pit  digging 
and  open  trench  work  were  opened  here 
last  week  at  a  meeting  of  the  Columbia 
Basin  commission. 
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As  to  Rates - 

•  Philadelphia  Electric  Company  won 
a  decision  against  the  Public  Service 
Commission  last  week  when  the  Dau¬ 
phin  County  Court  ordered  the  com¬ 
mission  to  show  cause  why  the  court 
should  not  restrain  that  body  from 
forcing  the  company  to  justify  its  new 
rates  (Electrical  World,  August  12, 
page  200).  The  returh  date  on  the 
ruling  remains  to  be  set,  but  it  was 
indicated  it  will  be  returnable  during 
the  week  of  October  23.  September  23 
had  been  set  for  a  hearing  on  the  rates, 
which  were  to  have  gone  into  effect 
January  30,  and  which  the  company 
says  would  decrease  its  gross  revenue 
by  approximately  $1,800,000  annually. 
However,  company  officials  say,  discon¬ 
tinuance  of  free  lamp  exchange  would 
save  about  $900,000,  leaving  the  net 
reduction  in  gross  revenue  at  $900,000 
to  $1,000,000.  Frank  M.  Hunter,  coun¬ 
sel  for  the  company,  asks  that  Comp¬ 
troller  Wilson  of  Philadelphia,  who  has 
brought  three  complaints  against  the 
new  rates,  be  required  to  bear  the  bur¬ 
den  of  proof  that  the  rates  are  unrea¬ 
sonable,  rather  than  that  the  company 
must  prove  that  the  tariffs  are  reason¬ 
able. 

•  California  Railroad  Commission  has 
declared  that  it  does  not  propose  to  be 
“stampeded”  into  granting  blanket  in¬ 
creases  in  rates  to  utilities  joining  the 
NR  A  and  seeking  at  the  same  time  to 
place  a  burden  of  higher  labor  and  other 
costs  on  consumers. 

•  Puget  Sound  Power  &  Light  Com¬ 
pany,  Pacific  Power  &  Light  Company 
and  the  Washington  Water  Power  Com¬ 
pany  have  filed  separate  appeals  with 
the  Thurston  County  Court  from  the 
recent  state  Department  of  Public 
Works  order  granting  10  to  35  per 
cent  irrigation  and  spray  power  rate 
reductions  (Electrical  World,  Au¬ 
gust  19,  page  233).  “Our  company, 
during  the  last  two  years,”  Frank  T. 
Post,  president  of  the  Washington 
Water  Power  Company,  said,  “has  gone 
to  great  lengths  in  furnishing  financial 
assistance  to  the  irrigators  using  elec¬ 
tric  power  ...  In  quite  a  few  instances 
the  irrigator  owed  all  or  a  part  of  his 
1932  power  bill,  and  those  bills  were 
not  pressed,  but  extended  until  after 
the  marketing  of  the  1933  crop.  Not  a 
single  person  in  possession  of  land  under 
deed,  contract  or  lease  failed  to  get 
electric  power  in  1933  if  he  asked  for 
it  .  .  .”  Superior  Judge  John  M.  Wil¬ 
son  denied  the  companies  supersedeas 
bonds  pending  their  appeal  from  the 
order.  If  the  bonds  had  been  granted 
the  reductions  would  have  been  nullified 
until  the  cases  were  finally  decided, 
probably  some  time  next  spring  in  the 
state  Supreme  Court. 

•  Utah  Power  &  Light  Company  under 
a  reduced  schedule  of  rates  will  supply 
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electricity  direct  to  state  institutions 
according  to  arrangements  made  at  a 
meeting  of  the  state  board  of  examiners 
with  the  heads  of  the  various  institu¬ 
tions.  The  plan  contemplates  partial 
abandonment  of  the  state  power  plant,  at 
Logan.  Under  the  old  arrangement 
power  from  the  state  plant  in  that  city 
was  transmitted  to  institutions  through¬ 
out  the  state  over  the  lines  of  the  Utah 
Power  &  Light  Company,  the  state  pay¬ 
ing  for  this  service. 

•  Jersey  Central  Power  &  Light  Com¬ 
pany’s  consumers  in  Lakewood  have 
brought  charges  of  discriminatory  rates 
against  the  company  before  state  Public 
Utility  Commissioners,  claiming  electric 
and  gas  rates  to  be  based  upon  the 
valuation  of  system  holdings  of  the  com¬ 
pany  instead  of  on  the  Lakewood  plant. 
The  United  States  Senate  committee  on 
banking  and  currency,  with  Ferdinand 
Pecora  as  counsel,  will  take  an  active 
part  in  the  investigation,  it  is  stated. 

•  Lively  exchanges  over  points  of  con¬ 
tention  greeted  the  hearing  last  week 
before  the  New  York  Public  Service 
Commission  in  connection  with  the  rate 
reductions  ordered  for  the  seven  sub¬ 
sidiaries  of  the  Consolidated  Gas  Com- 
I)any  operating  in  New  York  City 
(Electrical  World,  August  26,  page 
259).  Floyd  L.  Carlisle,  chairman  of 
the  board  of  Consolidated  Gas,  told 
Chairman  Maltbie  of  the  commission 
that  the  companies  will  add  2,100  em¬ 
ployees  to  their  payrolls  at  an  annual 
cost  of  $3,495,000.  Adding  to  that  the 
approximate  $1,300,000  which  the  spirit 
of  NR  A  compliance  means  restoring  to 
10,951  whose  wages  were  cut  last  year 
and  including  other  similar  charges,  the 
direct  estimated  cost  of  NRA  compliance 
was  set  by  Mr.  Carlisle  at  $4,859,000. 


I  have  a  theory  that  a  public  demand, 
Ions  and  tenaciously  held,  is  probably 
well  founded,  even  if  equities  have  to 
be  impaired,  or  temporarily  abandoned, 
in  meeting  it. 

We  will  not  earn  a  “fair  rate"  under 
the  new  schedule  until  we  build  up 
more  business  and  recover  the  ground 
given  away,  and  more,  too. 

We  think  the  federal  government 
is  doing  its  utmost  to  make  business 
better.  We  are  making  a  bet,  a  great 
big  bet,  if  you  please,  that  it  is  going  to. 

And  there  is  this  also:  I  think  we  are 
on  the  verge  of  space  cooling  and  air 
conditioning  development  that  is  apt 
to  make  anything  else  in  this  business 
look  like  20  cents.  We  are  attempting 
to  open  it  to  the  home  as  well  as  the 
office  and  factory. 

LOUIS  H.  EGAN, 

President 

Union  Electric’Light 
&  Power  Company. 

Mr.  Egan,  whose  company  recently  made 
a  voluntary  $1,600,000  rate  reduaion  and  is 
now  said  to  offer  the  lowest  domestic  energy 
rate  from  private  enterprise  in  the  United 
States  ("Elearical  World,”  September  2, 
page  298),  is  skeptical  of  "guaranteed  re¬ 
turns,”  stating:  "The  sort  of  guaranty  the 
utilities  have  means  nothing  unless  you  earn 
it.  Look  at  the  street  car  systems.” 


Evidence  was  also  introduced  to  in¬ 
dicate  that  45  frequently  used  items  in 
utility  purchasing  have  increased  2‘).6 
per  cent  since  in,  roughly,  a  year. 

“By  reducing  rates  as  you  propose.” 
said  Mr,  Carlisle,  “you  will  make  it  im¬ 
possible  for  these  companies  to  comply 
with  the  agreement  and  to  co-operate  in 
increasing  employment  and  wages. 

“The  population  of  New  York  City 
increases  on  an  average  of  200,000 
annually  and  wages  $40,000,000  an¬ 
nually.  In  my  judgment,  since  we  nui.st 
constantly  meet  the  increase  in  size  of 
the  city  of  New  York,  the  rate  you 
gentlemen  have  fixed  as  temporary  is  far 
from  fair.  I  say  it  would  hold  up  the 
development  of  the  city.” 

“Do  you  mean  to  say  that  with  $200,- 
000,000  in  surplus  and  reserves,  you  can¬ 
not  afford  to  give  up  $9,000,000  of  it  in 
a  rate  reduction?”  asked  Chairman 
Maltbie. 

“Our  stockholders  have  poured  money 
back  into  the  companies,”  responded  Mr. 
Carlisle.  “They  have  let  earnings  ac¬ 
cumulate  and  let  them  become  plant  and 
underground  structures  and  equipment. 
If  they  had  known  in  advance  about  this, 
they  would  have  collected  dividends  and 
there  would  not  be  a  surplus.” 

•  Alabama  Power  Company  is  faced 
with  a  loss  in  revenue  of  $825,0()0  an¬ 
nually  through  rate  reductions  and 
additional  expenses,  states  President 
Thomas  W.  Martin,  who  has  indicated 
that  it  may  be  forced  to  seek  some 
readjustment  unless  increased  business 
makes  up  the  probable  losses.  "Mate¬ 
rial  reductions  for  residential  and 
cotton  gin  rates  ordered  by  the  Pul)lic 
Service  Commission  substantially  af¬ 
fects  the  income  of  Alabama  Power 
Company,”  Mr.  Martin  says.  “In  addi¬ 
tion  to  $414,000  loss  of  revenue,  the 
company  is  confronted  with  $144,000 
immediate  expense  required  to  absorb 
the  3  per  cent  federal  electricity  tax 
paid  prior  to  September  1  by  the  con¬ 
sumer.  Thus  the  effect  of  the  commis¬ 
sion’s  order  (Electrical  World,  Sep¬ 
tember  9,  page  325)  is  to  reduce  the 
electric  bills  of  our  customers  $558,000. 
To  this  burden  on  the  company  must 
be  added  $176,()(K)  to  comply  with  the 
government's  NRA  program  and 
$91, 000  for  the  emergency  LMeral  cap¬ 
ital  stock  tax.  We  are  unable  at  this 
time  to  estimate  payments  under  the 
state’s  income  tax  law.  The  company 
is  confronted,  therefore,  with  $144,000 
immediate  loss  in  revenue  and  $411,000 
additional  expense,  a  total  of  $825,000. 

“The  public  is  perhaps  unaware  that 
the  Alabama  Power  Company  will  this 
year  be  required  to  contribute  over 
$2,100,000  in  the  form  of  taxes  for 
maintaining  municipal,  county,  state 
and  federal  governmental  institutions. 
The  operating  costs  of  the  company 
which  are  within  its  control  have  been 
materially  reduced,  but  the  total  operat- 
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ing  expenses  have  not  materially  come 
down,  due  largely  to  constantly  increas¬ 
ing  tax  assessments,  both  state  and 
federal. 

"We  hope  that  with  substantial  im¬ 
provement  in  electric  consumption,  due 
to  better  times  and  lower  rates,  the 
expectation  that  the  loss  in  revenue  will 
be  made  up  through  greater  uses  of 
appliances  in  the  home  will  be  fully 
realized.  Otherwise  the  company  will 
be  forced  to  seek  readjustments.  The 
one  serious  threat  overhanging  the  com¬ 
pany  is  competition  with  agencies  free 
of  the  necessity  to  earn  a  return  on 
invested  capital  and  of  the  duty  to  con¬ 
tribute  to  the  expense  of  state,  local 
and  federal  governments  and  mainte¬ 
nance  of  educational  institutions.” 

•  East  Missouri  Power  Company  has 
been  ordered  by  the  state  Public  Ser¬ 
vice  Commission  to  file  before  October 
10  a  new  schedule  of  rates  reducing 
the  return  to  7  per  cent  of  the  com¬ 
pany’s  valuation  as  fixed  by  the  com¬ 
mission.  An  application  for  rehearing 
was  denied. 

•Detroit  Edison  Company,  ordered  by 
the  Michigan  Public  Utilties  Commis¬ 
sion  to  reduce  rates  hy  $1.5()0,(X)0 
(Ei.fxtru  al  World,  .August  26.  page 
264 ) ,  and  agreeing  to  do  so  ( Septem¬ 
ber  2,  page  298),  has  filed  with  the 
commission  new  schedules  affecting 
50,()(K)  small  commercial  consumers. 
The  new  rates  represent  reductions  of 
more  than  10  per  cent  to  30,000  com¬ 
mercial  customers  and  less  than  10  per 
cent  20,000  others. 

“Our  best  guess,”  the  company  states, 
“is  that  when  this  change  has  general 
acceptance,  and  if  business  conditions 
improve  (and  in  making  this  revision 
we  are  gambling  that  they  will  im¬ 
prove),  then  after  a  year’s  time  we  will 
find  that  this  rate  change  has  cost  us 
about  $800,000.” 

The  company  states  that  the  revision 
will  be  followed  shortly  by  another  and 
possibly  a  third. 

*  Missouri  Public  Service  Commission 
has  ordered  Kansas  City  Power  &  Eight 
Company  to  place  in  effect  within  30 
days  sliding  scale  penalty  charges  on 
delinriuent  bills.  The  orders  call  for 
2  per  cent  on  bills  paid  five  to  ten  davs 
after  due,  5  per  cent  on  bills  ten  to 
twenty  days  overdue  and  12  per  cent  on 
those  twenty  or  more  days  delinquent. 
This  replaces  a  flat  charge  of  10  per 
cent  on  delinquency. 

T 

Seattle  to  Save  $342,000 
Exempt  from  the  federal  tax  upon 
electric  energy  sales  to  domestic  and 
commercial  customers,  municipal  plants 
enjoy  a  new  economic  advantage  over 
private  enterprise.  Seattle,  Wash.,  esti- 
niates  that  its  City  Light  Department 
will  be  the  gainer  by  about  $342,000  a 
year. 


Municipal  Items 

Chester,  III.  —  In  connection  with 
the  contemplated  construction  of  a 
municipal  light  and  power  plant  and  dis¬ 
tribution  system,  the  W.  A.  Fuller  Com¬ 
pany,  St.  Louis,  has  been  retained  as 
consulting  engineer  to  conduct  pre¬ 
liminary  surveys.  It  has  been  estimated 
that  such  a  plant  would  cost  approxi¬ 
mately  $150,()00.  It  is  probable  the  city 
will  apply  for  a  loan  under  the  National 
Industrial  Recovery  Act. 

Harrisburg,  III. — City  Council  has 
voted  to  issue  $410,000  of  6  per  cent 
revenue  certificates  to  finance  the  con¬ 
struction  of  a  municipal  light  and  power 
plant  and  distribution  system.  '  The 
Council  will  petition  the  National  In¬ 
dustrial  Recovery  Administration  for  a 
grant  and  loan.  An  election  on  the  pro¬ 
posal  will  be  held  October  12.  Russell 
&  Axon,  St.  Louis,  are  the  engineers  in 
charge  of  plans. 

Cincinnati,  Ohio  —  After  a  five 
years’  discussion  as  to  what  the  gas  rate 
should  be,  Cincinnati  may  vote  this  fall 
on  municipal  ownership  of  its  electric 
and  gas  utilities.  Petitions  asking  that 
a  municipal  ownership  ordinance  be  put 
to  a  vote  were  filed  last  week  by  the  Gas 
Consumers  League,  which  has  been  de¬ 
manding  lower  rates.  The  ordinance 
submitted  with  the  petitions  would  have 
the  city  condemn  and  acquire  the  gas 
and  electric  plants  serving  the  city  and 
operate  them  and  would  authorize  the 
issuance  of  bonds  necessary  to  finance 
acquisition  of  the  systems. 

Oklahoma  City,  Okla. — City  Coun¬ 
cil  has  ordered  an  investigation  of  the 
possibility  of  saving  money  by  building  a 
municipal  power  plant  to  pump  city 
water  and  provide  street  lights.  Tom 
G.  Banks,  water  superintendent,  esti¬ 
mated  it  would  take  $500,000  to  build  a 
power  plant.  The  city  now  pays  ap¬ 
proximately  $80,000  a  year  for  street 
lighting  and  $30,000  for  pumping  water. 

Salt  Lake  City,  Utah  —  On  the 
grounds  that  the  issue  is  “too  contro¬ 
versial  for  decision”  by  the  city’s  elec¬ 
tive  officials,  the  city  commission  de¬ 
clined  to  act  on  the  initiative  and 
referendum  petition  for  acquisition  or 
construction  of  a  municipal  power  plant 
(Electrical  World,  August  5,  page 
169).  A  popular  ballot  on  the  power 
plant  question  thus  becomes  mandatory 
liecause  of  the  commission’s  failure  to 
act. 

San  Francisco,  Calif. — Voters  will 
he  given  the  opportunity  of  approving 
plans  for  disposal  of  energy  to  be  gen¬ 
erated  at  the  proposed  Red  Mountain 
Bar  plant  in  the  November  elections  as 
the  result  of  action  by  the  Board  of 
Supervisors.  The  plan  involves  the 
construction  of  a  transmission  line  to 
the  city  and  the  building  and  operation 
of  a  distribution  system.  Efforts  of 


municipal  ownership  proponents  to  con¬ 
fine  the  voting  only  to  the  distribution 
project  met  with  success  when  a  ma¬ 
jority  of  the  board  voted  to  rescind  a 
previous  action  which  would  also  have 
placed  on  the  ballot  a  proposal  to  sell 
the  output  of  the  plant  to  the  Pacific 
Gas  &  Electric  Company  (Electrical 
World,  September  2,  page  297). 

Cleveland,  Ohio — Voters  will  be 
asked  November  7  to  approve  a  $2,900,- 
000  bond  issue  for  expansion  of  the 
municipal  light  plant.  City  Council  by 
a  vote  of  18  to  7  having  passed  an 
ordinance  to  put  the  bond  issue  on  the 
ballot.  Although  a  bond  issue  of 
$2,5(X),000  for  the  same  purpose  was 
approved  by  a  majority  of  the  voters 
two  years  ago,  it  failed  of  pass.Tge  be¬ 
cause  it  did  not  get  a  55  per  cent  affirm¬ 
ative  vote. 

Homewood,  Ala. — Municipal  owner¬ 
ship  of  a  light  plan  has  been  rejected 
by  the  citizens  of  this  independent  sub¬ 
urb  of  Birmingham  by  the  decisive  vote 
of  328  to  146. 

Oakland,  Calif. — East  Bay  Munic¬ 
ipal  Utilities  District  is  applying  for  a 
loan  of  $8,500,000  from  the  Reconstruc¬ 
tion  Finance  Corporation  to  construct 
additional  power  facilities  to  the  Oak¬ 
land  area.  The  proposed  project  con¬ 
templates  the  construction  of  a  dam 
and  12.000-hp.  hydro-electric  plant  at 
Middlebar  on  the  Mokelumne  River, 
the  addition  of  a  10,(X)0-hp.  unit  to  the 
present  20,000-hp.  Pardee  plant,  erec¬ 
tion  of  a  transmission  line  from  the 
plants  to  Oakland  and  the  San  Fran¬ 
cisco  Bay  region  and  construction  of  a 
steam  standby  plant  on  tidewater.  Esti¬ 
mated  cost  $6,500,000.  The  remaining 
$2,(K)0,000  of  the  loan  would  be  spent 
on  the  district’s  water  system.  Output 
of  the  Pardee  plant  is  sold  at  wholesale 
rates  at  the  station  to  the  Pacific  Gas 
&  Electric  Company  at  the  present  time. 
Under  the  new  plan  the  district  would 
use  a  part  of  the  energy  itself  and  sell 
the  balance  at  wholesale  rates  to  Ala¬ 
meda  and  other  cities  in  the  bay  area 
which  operate  municipal  systems. 

Warsaw,  Ind.,  is  circulating  a  peti¬ 
tion  asking  that  the  City  Council  take 
such  steps  as  are  provided  by  statute 
for  the  condemnation  and  purchase  of 
the  electric  property  of  the  Northern 
Indiana  Public  Service  Company.  The 
law  provides  that  5  per  cent  of  the 
voters  at  the  la.st  regular  city  election 
must  sign  the  petition. 

Dftiance,  Ohio,  City  Council  has 
passed  an  ordinance  declaring  it  neces¬ 
sary  and  desirable  that  Defiance  con¬ 
struct  a  municipal  electric  light  and 
power  plant  and  approving  plans  pre¬ 
viously  prepared  and  on  file  with  the 
Service-Safety  Director  of  the  city.  Ap¬ 
plication  for  a  federal  loan  was  entered 
in  July. 
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Adequate  Specifications 

for  Rubber 


By  H.  P.  SEELYE  and  E.  W.  SPRING 

Detroit  Hdison  Company,  Detroit,  Mich. 


ALTH()U(jU  rubber  has  been  used  for  electrical 
insulation  for  many  years,  it  must  be  recoj^nized 
X  A.  that  no  adc(iuate  s|)ecifications  have  as  yet  been 
generally  adopted  by  which  a  purchaser  may  be  assured 
of  obtaining  the  quality  of  material  which  he  desires, 
b'.arly  attempts  to  establish  standards  of  quality  resulted 
in  si)ecifications  based  on  tests  of  the  more  easily  deter¬ 
mined  properties  of  the  product,  such  as  thickness, 
tensile  strength,  elongation  and  dielectric  strength.  Later 
it  was  necessary  to  give  attention  to  remedies  for  the 
rapid  deterioration  of  insulation  with  age.  This  resulted 
ill  the  introduction  of  restrictions  on  the  chemical  com- 
])osition  of  rubber  compound.  The  well-known  “30  per 
cent  lievea”  specification  was  quite  generally  adopted 
for  high-quality  insulation.  This  sjiecification.  however, 
has  not  proved  to  be  sufficient.  The  other  materials 
in  a  rubber  compound  are  just  as  inqiortant  in  deter¬ 
mining  its  aging  quality  as  is  the  rubber  itself.  The 
requirement  of  “30  per  cent  new  Hevea  rubber”  does 
not  insure  good  life.  On  the  contrary,  restrictions  on 
the  chemical  composition  are  claimed  to  have  hampered 
the  manufacturers  in  the  development  of  better  com- 
|)ounds  through  the  use  of  organic  anti-oxidants.  What 
is  needed  is  a  specification  based  on  tests  which  will 
adequately  indicate  the  performance  of  the  insulation 
for  a  jieriod  of  years  under  service  conditions. 

About  three  years  ago  the  Detroit  Edison  Company 
instituted  a  program  of  research  to  determine  a  satis¬ 
factory  routine  for  aging  tests  on  rubber  insulation. 
I'his  research  has  led  to  the  formulation  of  a  “perform¬ 
ance  test”  specification  which  is  radically  different  in 
several  respects  from  those  heretofore  proposed,  such 
as  the  ones  sponsored  by  the  electrical  ajiparatus  com¬ 
mittee,  N.E.L.A.,  and  the  A.S.T.M.  The  outstanding 
points  of  difference  are  the  use  of  250  hours  instead 
of  96  hours  for  the  aging  period  in  the  oxygen  bomb 
and  the  introduction  of  dielectric-strength  tests  as  a 
criterion  of  aging  qualities.  The  justification  for  these 
requirements  is  shown  in  the  results  of  the  tests  which 
will  be  described. 

Causes  of  deterioration  of  rubber  insulation 

The  chief  causes  of  deterioration  in  rubber  insulation 
can  be  classified  into  four  groups : 

(a)  Oxidation,  which  manifests  itself  by  a  gradual  chemical 
change  through  the  mass. 

(b)  Ozone  attack,  which  results  in  rapid  localized  destruction, 
evidenced  by  cracking.  Ozone  may  be  produced  by  corona  or  may 
be  present  in  the  surrounding  atmosphere. 

(c)  Sunlight  attack,  which  probably  combines  the  effect  of 
heating  and  ultra-violet  light.  The  manifestation  is  a  cracking 
similar  to  tliat  of  ozone  attack  with  some  additional,  little-undcr- 
.stood  effects. 

(d)  .\ction  of  water,  oil  and  very  high  temperature. 

Tbis  study  w;is  concerned  primarily  with  the  effect 
of  oxidation,  ozone  and  sunlight. 


Hours  of  Aging  infhe  Oxygen  Bomb 
Fig.  1 — Dielectric  strength  versus  time  in  oxygen  bomb 

It  can  be  seen  that  three  of  the  brands  stand  out  as 
superior  in  dielectric  strength,  maintaining  a  high  value 
even  after  600  hours  of  aging  in  the  bomb.  Of  the  three, 
brand  E  was  a  30  per  cent  compound,  brand  J  an  inter¬ 
mediate  compound  and  brand  13  was  specified  by  trade 
name.  Of  the  others,  brand  C  was  a  40  per  cent  com¬ 
pound,  brands  G  and  H  30  per  cent  compound,  br.and  F 
was  an  intermediate  compound  and  brands  I  and  D  were 
National  Electrical  Code  comiiound.  These  results  clearly 
indicate  that  the  percentage  content  of  Hevea  rubber  may 
have  little  to  do  with  the  quality  of  products  as  judged 
by  these  tests. 


Hours  of  Aging  in  the  Oxygon  Bomb 


Three  brands  which  were 
superior  in  dielectric 
strength  are  also  supe¬ 
rior  in  both  tensile 
strength  and  elongalioii, 
and  brand  P,  which 
gave  the  worst  perform¬ 
ance  in  dielectric 
strength,  failed  utterly 
after  100  hours  in  the 
bomb.  This  does  not 
mean,  however,  that 
mechanical  i)ropei-ties 
can  be  used  in  lieu  of 
electrical  properties  in 
judging  rubber  insula¬ 
tion.  Insulation  with 
good  mechanical  prop¬ 
erties  is  not  necessarily 
a  good  dielectric.  It  is 
interesting  to  note  tliat 
brand  B,  of  evident  su¬ 
periority,  would  fail  to 
meet  the  specification 
of  a  minimum  dejircci- 
ation  of  25  per  cent  in 
tensile  strength  after 
an  aging  of  06  hours  in 
the  oxygen  bomb.  The 
same  is  true  of  the  evi¬ 
dently  poor  quality 
brand  C,  which  failed 
entirely  after  200  liours 
in  the  bomb. 


Fig.  2 — Mechanical  properties  as  against  time 
in  oxygen  bomb 

Oxidation  Tests — Of  the  two  recognized  mean-'  ot 
jierforming  oxidation  tests  on  rubber,  the  Geer  t'ven 
and  the  Bierer-Davis  oxygen  bomb,  the  latter  was  cbnscn 
as  being  faster  and  giving  repeatable  results  without 
difficulty.  In  order  to  go  well  beyond  the  hour 
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Fig.  3 — Ozone  tests  on  unaged  insulation 

Si)eciiiien.s  bent  around  pipes  to  einpha.size  the  degree  of 
cracking  after  the  ozone  test.  It  is  evident  from  the 
cracking  in  brands  E,  J,  and  K  on  pipe  C  that  a  critical 
elongation  exists  at  about  15  per  cent.  It  should  also  be 
noted  that  the  so-called  ozone-resisting  compounds  are 
subject  to  attack,  having  a  critical  point  at  a  much  higher 
value,  however.  This  point  is  not  clearly  defined,  but 
apparently  is  at  about  75  to  100  per  cent  elongation. 
'I'he.se  compounds  can  be  said  to  be  ozone-resisting  only  > 
at  the  lower  elongations,  since  they  show  no  attack  up  to 
23  per  cent.  Elongations  over  15  per  cent  are  not  likely 
to  occur  under  ordinary  conditions  of  installation,  so  the 
ozone-resisting  qualities  of  these  rubbers  are  of  practical 
value.  Comparison  of  the  results  on  brand  J  after  ex¬ 
posure  for  2i  minutes  (pipe  c)  and  for  30  minutes  (pipe 
a )  indicates  only  a  somewhat  greater  degree  of  cracking 
for  the  longer  period,  but  the  same  critical  point.  The 
absence  of  cracking  at  2J  per  cent  elongation,  even  under 
this  extreme  exposure,  is  noteworthy.  Pipe  b  shows  the 
importance  of  using  dry  air  in  getting  prompt  and  re- 
iwatable  results. 

period  usually  sjiecified  and  to  assure  overcoming  the 
unstaltle  conditions  which  ajijiear  in  the  early  part  of 
tlie  tt  >t  the  period  of  aging  was  extended  to  600  hours. 
For  a  criterion  of  aging  s]H.“cial  emphasis  was  placed  on 
dielectric  strength,  since  this  ([uality  is  the  important  one 
in  ati  insulation.  Tests  for  tensile  strength,  elongation 
and  Set  were  also  made  to  compare  mechanical  properties 
with  '  lectrical  properties  and  to  tie  in  with  past  work 
of  oihers. 

Ihr  oxygen  homh  used  was  sjiecially  made  of  a  48-in. 
section  of  8-in.  .steel  pipe,  closed  at  one  end  hy  a  blank 
ooni|),,iii()n-flange  and  at  the  other  by  a  companion-ring 
with  copper  blow-out  plate.  The  samples  tested  con- 
sistei’  of  lengths  of  commercial  grades  of  ruhher- 
insul;  ,  d  copper  wire,  with  an  outer  covering  of  one 
1(1  one  weatherproof  braid.  Two  different  sizes 
were  .<•(!,  No.  6  copper  with  4/64-in,  rubber  and  No.  2 
coppc  with  4/32-in.  rubber.  Twelve  different  brands  of 
insiiki'.'ou  were  tested,  as  indicated  by  the  letters  on  the 
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accompanying  illustrations.  The  results  shown  are  for 
samples  aged  while  straight,  then  bent  around  a  3^-in. 
mandrel  and  immersed  in  water  for  the  dielectric  test. 
Mechanical  tests  were  made  on  the  whole  section  of  insu¬ 
lation  with  the  covering  and  wire  removed.  Each  test 
result  shown  is  the  average  of  three  samples.  Only 
part  of  the  results  are  given  here,  of  course. 

The  outstanding  conclusions  to  be  drawn  from  these 
tests,  as  may  be  seen  by  reference  to  Figs.  1  and  2,  are: 

1.  An  aging  period  of  96  hours  is  too  short  for 
dependable  results.  At  least  250  hours  is  required  before 
a  real  conqiarison  can  be  obtained. 

2.  The  percentage  of  Hevea  is  no  real  indication  of 
([uality. 

3.  Dielectric  strength  does  not  vary  with  mechanical 
strength  under  aging.  Both  tests  should  be  used. 

The  following  table  shows  the  minimum  mechanical 
and  dielectric  qualities  which  have  lieen  selected  for  use 
in  the  Detroit  Edison  Company’s  specifications  for  rub¬ 
ber  insulation : 


Ordinary  Ozone-Reeisting 

Insulation  Insulation 


E  pon 

.\fter 

Upon 

After 

Receipt, 

.\ging.  Receipt, 

Aging, 

Min. 

Min. 

Min. 

Min. 

Tensile  strength,  lb.  per  sq.in . 

1,000 

350 

400 

200 

Elongation  at  rupture  (per  cent  increase 
in  length) . 

300 

100 

300 

75 

Electrical  breakdown  voltage  (volts  per 
mil  of  average  thickness) . 

250 

250 

Aging  period,  250  hours  at  300  lb.  per  s<4uure  inch  and  70  deg. 

C. 

Tests  not  required  on  samples  from  each  coil  or  reel, 
but  only  periodically  to  assure  quality. 

Ozone  Tests — The  ozone  tests  were  made  by  passing 
air  containing  one  {lart  ozone  to  5,000  parts  of  air 
through  a  chamber  containing  the  samples  at  a  rate 
of  10  cu.ft.  per  hour.  These  values  were  chosen  as 
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Fig.  4 — Effect  of  aging  on  ozone  cracking 

On  pipe  a  the  ozone-resisting  rubbers  were  stretched  to  75 
per  cent  and  the  others  to  10  per  cent  elongation.  On 
pipe  c  100  per  cent  and  15  per  cent  were  similarly  used, 
these  being  near  the  critical  points.  Some  of  the  speci¬ 
mens  are  omitted  as  they  broke  when  stretched.  On  pipe 
b  all  samples  were  stretched  to  25  per  cent  elongation. 

The  hours  of  aging  are  indicated.  It  is  evident  that  aging 
has  little  effect  on  ozone  attack  except  possibly  in  the 
case  of  brand  L  at  25  per  cent  elongation,  for  which  the 
attack  decreased  somewhat  with  the  aging. 

giving  practicable  results,  there  being  no  accepted  stand¬ 
ards.  The  samples  were  stretched  on  a  rack  to  different 
degrees  of  elongation,  from  2^  per  cent  to  100  jier  cent, 
since  ozone  attack  varies  with  mechanical  stress.  Both 
new  samples  and  those  aged  in  the  oxygen  bomb  were 
tested.  The  effect  of  the  ozone  attack  was  judged  by 
the  .severity  of  the  cracks  which  appeared. 

'Pile  following  conclusions  may  lie  drawn  from  the 
results  shown  in  Figs.  3  and  4: 

1.  A  critical  elongation  for  maximum  ozone  attack 
exists  in  all  rubbers  tested.  This  is  at  alxiut  15  per  cent 
for  ordinary  compounds  and  75  to  100  per  cent  for 
ozone-resisting  compounds. 

2.  Aging  has  little  effect  on  the  susceptibility  of  rub¬ 
ber  to  ozone  attack. 

d'he  Detroit  b'dison  specification  includes  the  follow¬ 
ing  test  requirement  for  ozone-resisting  insulation ; 
“b^xposure  to  an  atmosphere  of  dry  ozone  of  a  concentra¬ 
tion  of  one  part  of  ozone  to  5,000  parts  of  dry  air  (by 
volume)  for  2.5  minutes  while  being  subjected  to  a 
tensile  .stress  which  elongates  it  to  115  per  cent  of  its 
initial  length,  without  showing  any  evidence  of  cracking 
or  other  deterioration.” 

Sunlight  Tests — The  effect  of  ultraviolet  rays  was 
studied  on  a  limited  number  of  samples.  There  is  an 
apparent  connection  between  the  effects  of  ultraviolet 


tion  in  a  Corex  D  bottle  under  vacuum,  in  the  presence 
of  nitrogen  only,  and  also  in  the  presence  of  air.  Only 
in  the  presence  of  air  did  the  rubber  develop  the  char¬ 
acteristic  cracking  caused  by  ozone.  That  there  is  still 
another  factor  in  the  deterioration  was  indicated  by  tests 
at  different  elongations  on  one  sample.  Instead  of  the 
marked  critical  condition  at  15  per  cent  elongation  and 
decrease  of  severity  of  cracking  with  greater  elongation 
the  cracking  increased  in  severity  as  the  elongation  was 
increased. 

The  specification  which  has  resulted  from  this  research, 
the  most  pertinent  requirements  of  which  have  been 
given,  is  now  being  used  by  the  Detroit  Edison  Com¬ 
pany  in  purchasing  rubber-insulated  wires  and  cables. 
It  is  not  intended  to  infer  by  the  title  of  this  article, 
“Adequate  Specifications  for  Rubber  Insulation,”  that 
these  specifications  are  finally  adequate.  There  still  re¬ 
mains  much  to  be  done  in  the  study  of  rubber  aging. 
The  purpose,  rather,  has  lieen  to  point  out  the  inade¬ 
quacy  of  past  specifications  and  to  describe  the  steps 
which  have  been  taken  toward  the  development  of  one 
which  will  be  more  satisfactory. 


Adjusting  Energy  Takings 
Under  Firm-Power  Contract 

Under  the  primary  power  contract  between  the  Edison 
Electric  Illuminating  Company  of  Boston  and  the  Xew 
England  Power  Company  the  former  agrees  to  pay 
$2,025,000  per  year  for  150,000,000  kw.-hr.  delivere(i  to 
its  system.  The  total  input  may  be  75,000  kw.  for  2.000 
hours’  use  of  the  demand.  Service  began  under  this  con- 
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and  of  ozone.  The  characteristic  cracking  found  in  the  tract  October  1,  1930,  and  is  to  extend  for  twenty  \ears 


ozone  tests  is  also  present  in  the  samples  subjected  to  from  that  date.  As  a  result  of  experience  in  intercom- 

ultraviolet.  The  theory  that  the  agency  was  ozone  in  pany  billing,  it  has  been  decided  to  vary  the  payments 

the  latter  case  led  to  the  irradiating  of  rubber  insula-  from  month  to  month  to  bring  the  billings  into  i'loser 
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accord  with  the  energy  transfers  than  where  one-twelfth 
of  the  annual  total  is  paid  to  the  power  company  by  the 
I'dison  company  per  month.  Both  companies  desired  to 
have  the  amount  of  payment  more  closely  follow  the 
energy  deliveries.  A  supplementary  agreement  to  the 
contract  was  therefore  written  to  take  care  of  this  matter. 

The  price  per  kilowatt-hour  under  the  contract  is  13.5 
mills.  The  contract  was  changed  to  bill  Edison  each 
month  at  the  rate  of  4  mills  per  kilowatt-hour  taken  plus 
a  fixed  charge,  which  is  one-twelfth  of  150,000,000 
kw-hr.  at  9.5  mills  each.  The  payment  over  the  year 
remains  at  $2,025,000,  but  it  is  spread  to  be  a  little  less 


in  summer  and  a  little  more  in  winter.  I  f  the  1 50,000,000 
kw.-hr.  is  not  exactly  taken  in  a  year,  the  Edison  com¬ 
pany  has  the  right  to  postpone  the  taking  into  the  next 
contract  year.  The  contract  provides  for  negotiating  the 
price  of  energy  on  the  firm  power  basis  every  five  years, 
and  as  it  was  signed  by  the  heads  of  the  two  participants 
in  1928,  a  reconsideration  of  the  price  is  scheduled  be¬ 
fore  October  1  of  this  year.  The  scheduled  takings  of 
energy  on  the  firm  power  basis  from  New  England  to 
Edison  follow  for  the  first  nine  months  of  1933,  in  mil¬ 
lions  of  kilowatt-hours:  16.5;  13.5;  11.5;  10;  9.5;  9.5; 
9.5  ;  10  and  12. 


T  T  T 


Rational  Scheme  for  Computins  Motor  Costs 

By  E.  BALLMAN 

Daldor  Electric  Company,  St.  Louis,  Mo.  “A”  number  of  motors  having  punching  diameter  dx 

“B”  number  of  motors  having  punching  diameter 


Lack  of  actual  cost  data  in  the  ordinary  manufac¬ 
turing  plant  is  responsible  to  a  great  extent  for 
the  extreme  variation  in  motor  prices  that  has 
been  on  the  market  in  recent  years.  Where  only  a  few 
sizes  and  types  are  built,  the  ordinary  cost  methods  are 
quite  accurate  and  reliable.  If  a  large  number  of  sizes 
and  types  are  manufactured,  the  compiling  of  the  actual 
cost  data  is  expensive  and  unsatisfactory  for  the  ordi¬ 
nary  small  manufacturer.  From  data  collected  by  the 
Baldor  Electric  Company  the  following  method  of  cost 
estimating  has  been  compiled  and  its  operation  checked 
over  a  number  of  years  in  manufacturing  electric  motors 
in  sizes  from  10  lb.  to  400  lb.  weight. 

A  line  of  electrical  motors  of  the  above  range  of  sizes 
is  usually  designed  so  that  their  shapes  are  alike ;  that  is, 
the  relation  of  length  to  diameter  is  the  same  in  all  sizes, 
but  dimensions  vary  with  the  size.  Also  the  various 
sizes  are  a  definite  function  of  the  diameter  of  the  stator 
punching. 

From  time  studies  and  established  satisfactory  piece 
prices  it  has  been  found  that  by  plotting  labor  and  the 
diameter  of  stator  punchings  fairly  smooth  curves  are 
obtained.  Using  the  usual  analytical  methods  the  equa¬ 
tions  of  these  curves  are  obtained.  The  formula  thus 
obtained  is: 

Labor  =  K  X  D'  * 

Labor  is  the  direct  labor  in  dollars  for  a  motor. 

/'  is  the  diameter  of  stator  punching  in  inches. 

A  is  a  constant  depending  upon  the  grade  of  workmanship,  type 
of  motor,  quantity  in  production,  etc. 

\\  bile  the  value  of  K  may  be  determined  from  time 
data  on  a  definite  size  of  motor,  the  following  method 
IS  (juite  diflferent  and  gives  a  much  more  accurate  aver¬ 
age  value  of  K.  By  this  method  instead  of  working  from 
a  time  study  of  a  particular  size  we  start  wdth  the  data 
obtained  from  the  auditing  and  shipping  records. 

Knowing  the  number  of  motors  shipped  per  year  and 
tbe  number  of  orders,  the  average  size  quantity  of  an 
order  is  obtained.  From  the  yearly  payroll  we  obtain 
tbe  total  dollars  of  direct  labor.  Now,  for  example, 
having  three  sizes  of  frames  or  punching  sizes  we  can 
write  tbe  following  equations  from  the  shipping  records 
we  made  during  the  year : 


“C”  number  of  motors  having  punching  diameter  0.1 
Labor  for  the  “A”  group  of  motors  is  K  X  A  X  di*  * 

Labor  for  the  “B”  group  of  motors  is  K  X  B  X  di*  * 

Labor  for  the  “C”  group  of  motors  is  K  X  C  X  da  * 

But  we  know  the  total  labor  (L)  from  the  payroll,  so 

L  =  K  {Adx'*  +  Bdx'*  -h  Cdl*) 

L 

^  -  Adx^  *  +  Bdx'  *  -I-  Cda*  * 

Substituting  the  actual  'figures  for  L,  A,  B,  C, 
di,  d2,  dz,  then  the  actual  value  of  K  is  easily  obtained. 
The  "value  of  K  thus  obtained  reflects  all  the  complex 
factors  arising  in  the  actual  plant  operations.  Knowing 
K,  it  is  easy  to  obtain  the  labor  dollars  for  each  size 
frame  or  motor.  Due  to  change  in  methods  and  rates 
of  pay  this  constant  K  should  be  calculated  each  year. 

For  a  given  line  of  special  motors  manufactured  in 
approximate  lots  of  ten  the  value  of  K  is  approximately 
0.0521,  giving  labor  in  dollars. 

Of  course,  where  larger  quantities  of  motors  are  built 
in  a  lot  the  above  value  of  /C  is  reduced.  The  table  be¬ 
low  gives  some  approximate  values  of  K  for  diflferent- 
sized  lots : 


Size  of  Lot 

K 

10 

0.0521 

50 

0.0381 

200 

0.0355 

100 

0.0349 

Where  it  is  desired  to  calculate  the  cost  of  some  special 
motor  built  in  one  of  the  above  frames  the  following 
procedure  has  been  established :  The  special  motor  is 
designed  and  its  weight  either  calculated  or  weighed 
upon  completion.  From  the  material  chart  the  actual 
material  cost  is  obtained.  Using  the  previous  data,  the 
labor  cost  per  pound  of  each  size  frame  is  obtained,  and 
knowing  the  above  actual  weight  of  the  specially  designed 
motor  it  is  fair  to  assume  that  the  labor  of  the  special 
design  will  be  approximately  proportionate  to  the  weight. 
The  following  table  gives  the  labor  cost  per  pound  of  a 
range  of  commutator  motors  made  in  lots  of  about  ten, 
or  K  =  0.0521. 


Motor 

Labor  per 

Motor 

Labor  per 

Weights, 

Pound, 

Weights, 

Pound, 

Lb. 

Cents 

Lb. 

Cents 

10-35 

14.9 

76-125 

11.5 

36-50 

13.6 

126-200 

9.9 

51-75 

12.9 

200-400 

8.6 
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“The  Xational  ‘]k*tter-Light,  Better-Sijjht’  pro- 
jjrain  is  national  only  in  that  the  summation  of  a 
lari^e  numher  of  local  selling  activities  becomes  a  na¬ 
tional  stimulation  to  sales  of  liijht  and  of  li^htinj^ 
e(|uii'ment.  It  deiKMuls  entirely  u])on  a  lij^htinf^^  ac¬ 
tivity  in  each  locality  which  feels  that  now  is  the  time 
t(i  jLjet  hack  that  lij;htinj^  which  has  been  lost,  using 
the  new  salesmanshi])  in  lighting  which  adversity 
has  brought  to  us. 

“It  will  succeed  only  where  all  responsible  jktsohs 
in  local  utilities  are  willing  to  spend  some  money  for 
a  lighting  activity  in  their  territory  and  are  willing  to 
work  with  their  local  representatives  in  other 
branches  of  the  electrical  industry  along  some  prac¬ 
tical.  simple  plan  devised  jointly  to  meet  the  require¬ 
ments  of  and  ])eculiar  conditions  surrounding  that 
jiarticular  locality. 

“It  will  fail  in  those  ])laces  where  members  of  the 


industry  scoff  at  a  plan  so  simple,  do  not  bestir  them¬ 
selves,  cannot  agree  among  themselves,  devote  their 
entire  energies  to  selling  ])hases  involving  the  use  of 
electricity  other  than  for  light,  or  refuse  to  s]K*nd  an 
adequate  amount  of  money. 

“Each  of  you  as  individuals  alone  can  control 
whether  you  will,  in  your  locality  or  localities,  con¬ 
tact  others  who  have  a  common  interest  and  then 
help  to  work  out  a  ])lan  for  lighting  sales  this  fall. 
If  you  think  well  of  the  idea,  each  of  you  can  do 
something  designed  to  fit  your  particular  needs  in 
conjunction  with  those  of  your  associates.  Then, 
when  we  look  hack  upon  the  fall  of  193.T  we  will  find 
that  there  has  been  a  tremendous  stimulation  na¬ 
tionally  in  the  sale  of  lighting  and  lighting  equipment 
in  the  United  States.” 

GEORGE  E.  WHITWELL, 

Chairman  Sales  Committee,  Edison  Eleetric  Institute. 


These  figures  were  obtained  from  a  year’s  .satisfac¬ 
tory  operations.  Where  orders  are  in  larger  lots,  then 
the  above  lalxjr  ])rices  ])er  pound  can  he  reduced  pro¬ 
portionally 'as  K  is  reduced  in  the  first  table. 

Thus,  in  the  case  of  special  motors  having  weights  and 
machining  somewhat  different  from  a  standard  motor, 
but  of  the  same  type,  the  labor  and  material  cost  may  be 
quite  accurately  estimated  by  the  above-described  method. 

Overhead  easily  added 

While  the  foregoing  has  been  devoted  to  the  calcula¬ 
tion  of  the  labor  and  material  costs,  it  is  quite  fitting  that 
the  method  of  obtaining  the  net  factory  sales  price  be 
described.  From  the  auditing  records  the  overhead 
factors  for  both  material  and  labor  are  obtained,  and  then 
the 

Net  factory  sales  price  =  sM  +  tL 

where  M  =  material  and  supplies. 

=  overhead  factor. 

L  =  labor  direct. 

/  —  overhead  factor  including  profit  and  total 
expenses. 

The  above  methcxls  have  been  presented  because  the 
usual  cost  system  is  based  upon  estimating  and  measur¬ 
ing  a  large  number  of  small  items,  and  the  routine  to  do 
this  is  usually  costly  and  difficult  to  complete.  While 
the  above  method  may  not  be  entirely  accurate,  the  fig¬ 
ures  obtained  by  its  means  are  safe  in  that  the  total 
money  actually  sjxmt  in  labor  during  a  year’s  or  more 
operations  is  used  to  obtain  the  labor  cost  for  each  unit. 
'I'his  money  is  actually  divided  and  proix)rtioned  to  agree 
with  a  definite  law,  and  even  if  not  exactly  correct  the 
results  are  consistent.  W  ith  each  year’s  operations  more 
accurate  re.sults  are  obtained  and  corrections  easily  made. 

Costs  based  upon  the  above  method  are  easily  calcu¬ 
lated,  and  the  use  of  this  sy.stem  would  eliminate  some 
of  the  absurd  ])rices  that  recently  have  crept  into  the 
motor  market.  Of  course,  the  constants  above  should 
be  calculated  for  each  factory,  using  the  exact  factory 
records  in  order  to  obtain  accurate  results. 


Metered  Lishting  Cabinets 


Close  check-up  on  the  costs  of  various  prcKesses  or 
de])artments  often  requires  metering  of  individual  elec¬ 
tric  services.  One  plant  has  standardized  on  incorporat¬ 
ing  the  meter  in  the  lighting  or  small  ])ower  cabinet  as 
shown  in  the  accompanying  illustration.  W  ith  the  present 
.sheet-steel  and  welding  type  of  fabrication  individual 
cabinets  designed  for  specific  purposes  can  he  made  up  in 
this  maimer  with  little  additional  cost.  Advantages  of 
this  construction  are  the  accessibility  of  the  meter  for 
reading  purposes  and  the  tamper-proof  features.  Neat¬ 
ness  and  protection  from  damage  also  are  f)hviou>  ad- 
vantatres. 


What  Determines  Success  of  Fall  Lighting  Program? 


Heat  Dissipation 


By  L.  A.  NETTLETON* 


From  Network  Manholes 


Brooklyn  Edison  Company,  Brooklyn,  N.  Y. 

The  economical  design  of  low-voltage  alternating- 
current  networks  makes  it  desirable  to  concentrate 
the  required  transformer  capacity  in  as  few  units 
of  comparatively  large  ratings  as  is  consistent  with  total 
cost,  satisfactory  voltage  regulation  and  the  ability  to 
burn  off  secondary  faults.  The  dissipation  of  heat  from 
unveutilated  manholes  is  usually  insufficient  for  the 
larger  sizes  of  transformers  and  special  means  of  ven¬ 
tilation.  such  as  fans  or  ventilating  ducts,  are  sometimes 
resorted  to.  It  is  possible  to  design  manholes  in  such  a 
way  as  to  produce  natural  ventilation  without  appreciable 
increase  in  cost  or  complication.  The  ventilated  type  of 
manhole  developed  in  Brooklyn  has  proved  capable  of 
dissipating  approximately  twice  as  much  heat  as  an  un¬ 
ventilated  one  and  can  be  used  with  transformers  up  to 
at  least  500  kva.  in  rating. 

The  heating  constant  of  a  manhole,  or  temperature  rise 
of  manhole  air  jX'r  unit  of  heat  dissipated,  is  affected  by 
so  many  variables  that  an  accurate  analysis  is  hardly 
practicable.  However,  an  approximate  heating  constant, 
which  is  sufficiently  accurate  for  mo.st  practical  purposes, 
can  be  determined  by  means  of  a  few  simple  tests.  With 
this  heating  constant  and  the  necessary  load  and  loss  data 
it  is  ])ossible  to  predetermine  manhole  temperatures  with 
enough  factor  of  safety  to  allow  for  such  variations  as 
are  ordinarily  met  with  in  practice. 

d'he  ])ermissible  loading  of  a  transformer  installed  in 
a  manhole  is  a  function  of  the  transformer  losses,  the 
24-liour  load  cycle,  the  season  of  the  year  and  the  com- 
hined  heat-dissipating  ability  of  transformer  and  man¬ 
hole.  This  permissible  loading,  as  determined  for  a 
given  set  of  conditions,  may  be  considerably  different 
from  the  nameplate  rating  of  the  transformer. 

Type  of  installation 

I’revious  to  the  installation  of  a.c.  network  the  usual 
ty])e  of  manhole  was  4^  ft.  wide  by  <S  ft.  high  by  14  ft. 
in  length  and  the  maximum  installed  capacity  consisted 
of  two  100-kva..  2.4(X)-volt.  single-phase  transformers. 
A  single,  centrally  located,  opening  was  covered  by  a 
d.’^-in.  circular  cast-iron  cover  and  except  for  a  few  small 
holes  in  this  cover  the  manhole  was  unventilated. 

On  the  a.c.  network  the  usual  eciuipment  consists  of  a 
.■^00-kva.,  three-phase,  self-contained,  network  trans- 
lormer  unit.  The  network  ])rotector  is  housed  in  a 
watertight  compartment  mounted  on  one  end  of  the 
trails  I  ormer  tank,  while  a  high-tension  pothead  or  ter- 
ininrd  chamber  is  located  at  the  other  end.  The  com¬ 
plete  unit  is  4  ft.  wide  bv  7\  ft.  high  by  10  ft.  in  over-all 

*hiiy,d  upon  paper  presented  before  iinder<jroiind  systems 
eoriiniittee,  N.E.L.A. 

iR'y-tit  Progress  in  Distribution  Practice-  of  the  Brooklyn  Edi- 
■fon  C  .’iiipany,  Inc.,  Eairman  and  Rifenhurg,  page  1187  A.I.E.E. 
I  roii.oi.  tions,  1026.  Why  Brooklyn  Adopted  Low-Voltage  A.C. 
A<’/a  ,  r/.f  j  j  Brooks,  Electrical  World,  September  14.  1929. 
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Brooklyn  tests  determine  temperatures 
for  network  manholes  containing 
500-kva.  transformers. 

Ventilation  and  transformer  loading 
under  cyclic  conditions  discussed. 
Developments  of  practical  installa¬ 
tion  principles. 

length.  More  detailed  information  concerning  the  net¬ 
work  ajiparatus  and  the  layout  of  the  network  system 
can  be  found  in  jiapers  previously  published.f 

The  5(X)-kva.  manhole  used  with  the  three-pha.se  trans¬ 
former  unit  is  similar  to  the  200-kva.  manhole  e.xcept  for 
the  length,  which  is  increased  to  17  ft.  The  size  of  the 
network  transformer  resulted  in  a  somewhat  unusual 
method  of  installation.  The  unit  is  first  placed  in  the 
open  hole,  after  which  two  removable  roof  slabs  are  set 
in  place  and  the  street  paving  restored.  Access  to  either 
the  high-tension  or  low-tension  end  of  the  unit  is  pro¬ 
vided  by  means  of  two  35-in.  square  openings  at  the 
extreme  ends  of  the  manhole.  The  improved  ventilation 
of  this  type  of  manhole  is  partly  due  to  the  arrange¬ 
ment  of  the  transformer  in  the  manhole  and  partly  the 
result  of  using  ventilating  covers. 

In  addition  to  a  large  number  of  transformer  installa¬ 
tions  there  are  also  a  few  installations  of  three-phase 
shunt-connected  reactors.  The  shunt  reactors  are  similar 
in  appearance  and  construction  to  transformers  e.xcept 
that  there  is  only  one  set  of  windings  and  the  core  is 
designed  with  air  gaps.  The  reactors  draw  a  wattless 
current  and  are  u.sed  as  loading  coils  to  neutralize  the 
charging  current  of  27-kv.  feeders  so  that  possible  back¬ 
feed  to  a  long  cable  from  a  network  transformer  cannot 
result  in  excessive  current  or  voltage  rise. 

The  temperature  rise  of  a  transformer  in  a  manhole 
must  be  separated  into  the  rise  of  the  transformer  above 
manhole  air  and  the  ri.se  of  the  air  in  the  manhole  above 
some  temperature  of  reference.  Transformer  tempera- 
ture-ri.se  data  are  ordinarily  referred  to  an  ambient  air 
temperature  which  is  the  temperature  flowing  in  toward 
the  base  of  tbe  transformer  before  it  is  influenced  by  dis¬ 
sipated  heat.  L'nder  test  conditions  this  is  usually  the 
same  as  room  temiierature.  but  in  a  manhole  the  tem¬ 
perature  of  the  air  at  the  base  (jf  the  transformer  may 
not  be  the  same  on  all  sides.  Also,  the  confined  space 
often  acts  to  change  the  velocity  and  direction  of  air 
convection  currents,  with  a  conseiiuent  tdTect  ujion  the 
transformer  temperature.  In  the  ]>reliminary  investiga¬ 
tion  of  a  given  type  of  installation  it  is  necessary  to 
measure  the  hot-oil  or  shell  tem|>erature  of  the  trans¬ 
former  and  to  subtract  from  this  the  calculated  trans¬ 
former  temperature  rise  in  order  to  find  the  "effective” 
manhole  ambient  air  temperature,  or  ambient  tempera¬ 
ture  that  would  produce  the  same  transformer  tempera- 


period  in  spite  of  a  considerable  variation  in  temperature 
of  the  air  in  the  street. 

The  effect  of  a  variation  in  ambient  air  temperature 
upon  the  transformer  copper  temperature  is  illustrated 
in  Fig.  3.  The  assumption  of  a  constant  ambient  air 
temperature  in  Fig.  3  gave  a  maximum  copper  tempera¬ 
ture  about  one  degree  too  low.  This  error  is  less  than 
the  variation  in  temperature  between  individual  trans¬ 
formers  built  to  the  same  specifications.  To  simplify 
the  analysis,  we  may  therefore  assume  that  the  tempera¬ 
ture  rise  of  a  transformer  installed  in  a  manhole  can  be 
referred  to  an  ambient  air  temperature,  To,  which  is  the 
average  effective  air  temperature  in  the  manhole  over  24 
hours.  From  this  assumption  it  necessarily  follows  that 
the  ultimate  temperature  of  reference,  Tr,  to  which  To  is 
referred,  is  also  an  average  temperature  over  24  hours. 

The  temperature  rise  of  the  manhole  air  above  the 
ultimate  temperature  of  reference  must  be  equal  to  some 
function  of  the  average  losses  over  24  hours.  Earlier 
tests  on  a  2(X)-kva.  manhole  indicated  that  this  tempera¬ 
ture  rise  (To — Tr)  starts  as  a  linear  function  of  the 
average  losses  over  24  hours  (PV),  decreasing  to  the  0.8 
power  of  the  losses  at  about  5  kw.  and  decreasing  still 
further  at  higher  values  of  loss.  However,  the  accuracy 
of  field  data  and  the  variations  encountered  in  practice 
do  not  justify  any  greater  refinement  than  the  assuiu])- 
tion  of  a  linear  law.  Therefore 

Ta  =  Tr  ^  //  IF  or  //  =  - 

Where 

To  =  average  effective  manhole  air  temperature  (°C)  over  24 
hours. 

Tr  =  average  temperature  of  reference  (°C)  over  24  hours. 
IV  =  average  losses  over  24  hours  in  kw. 

H  =  heating  constant  in  degrees  per  kw. 

This  formula  fulfills  the  requirements  of  the  investi¬ 
gation,  i.  c.,  to  determine  a  simple  and  easily  applied  rule 
for  predetermining  manhole  temperatures.  It  remains, 
however,  to  find  the  proper  temperature  of  reference  and 
to  evaluate  the  heating  constant. 

The  yearly  curve  of  manhole  air  temperature  Ta, 
taken  from  one  of  the  tests  of  group  A,  is  shown  in 
Fig.  4.  As  it  hapj)ened,  the  losses  did  not  vary  mncli 
over  the  year  and  we  would  therefore  expect  the  manhole 
air  temperature  to  show  a  nearly  constant  rise  above  the 
true  temperature  of  reference.  This  curve  indicates  that 
the  temperature  of  reference,  Tr,  is  either  the  air  in  the 
street  or  the  soil  of  2-ft.  depth. 

The  heating  constant,  H,  for  -  all  four  tests  under 
group  A  is  plotted  in  Fig.  5.  There  is  a  discrepancy 
between  the  four  tests  in  October  due  to  one  trans¬ 
former  being  tested  about  two  weeks  later  than  the 
others.  The  lower  group  shows  slightly  less  variation 
in  the  calculated  heating  constant,  H,  over  the  year. 
The  mean  air  temperature  in  the  street  is  therefore  se¬ 
lected  as  the  most  logical  temperature  of  reference  Tr- 
It  has  the  additional  advantage  of  being  readily  obtain¬ 
able  from  Weather  Bureau  records. 

It  should  be  pointed  out  that  the  street  air  tempera¬ 
ture  curve  in  Fig.  4  represents  the  mean  yearly  tempcra- 
from  the  high-tension  pothead  ture  variation,  although  the  actual  24-hour  average  tein- 
:nt,  a  location  which  was  sub-  perature  may  deviate  from  the  curve  by  4  deg.  C  or 
values  slightly  high  for  the  more.  This  accounts  for  the  up-and-down  variations  of 
mperature  in  tlie  manhole.  It  the  heating  constant  in  Fig.  5.  More  consistent  results 
temperatures  in  the  manhole  can  be  obtained  if  the  Weather  Bureau  daily  mean  icm- 
1  5  deg.  C.  over  the  24-hour  peratures  for  the  period  of  the  test  are  used  in  place  ot 
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Fig.  3  (left) — Calculated  transformer  temperature  curve  assun^d^to*^oper^ate^on”a'^re-  ^*8*  ^ — Heating  constants  of 
based  on  a  typical  load  cycle  curring  24-hour  cyclic  load.  manholes  from  test  data 


the  air  teniperature  curve  from  Fig.  4.  Actual  charts 
of  street  air  teniperature  in  the  vicinity  of  the  manhole 
have  invariably  checked  closely  with  the  Weather  Bureau 
records. 

'I'he  fact  that  the  outside  air  temperature  rather  than 
the  .soil  temperature  gave  the  most  consistent  tempera¬ 
ture  of  reference  indicates  that  more  heat  must  be  car¬ 
ried  away  by  the  ventilating  air  and  by  conduction 
through  the  roof  than  by  conduction  through  the  side 
walls  to  the  earth.  An  experiment  was  made  to  deter¬ 
mine  the  ventilating  process  by  placing  an  observer  in 
the  manhole  and  introducing  smoke  at  the  surface  of 
the  cover  grating.  It  was  found  that  the  smoke  entered 
through  the  farther  side  of  the  grating  at  the  end  of  the 
manhole  and  jias.sed  down  the  side  walls  to  the  floor  and 
along  the  floor  toward  the  transformer.  Between  the 
tank  and  the  side  walls  the  air  current  turned  vertically 
upward  toward  the  roof,  passing  along  the  roof  toward 
the  grating,  and  out  the  nearest  side  of  the  grating.  It 
seems  probable  that  the  location  of  the  transformer  at 
the  center  of  the  manhole  between  the  two  openings  is 
responsible  for  the  air  circulation  and  doubtless  the  eflfect 
is  enhanced  by  a  strong  “chimney  effect”  resulting  from 
the  narrow  clearance  between  the  sides  of  the  trans¬ 
former  tank  and  the  manhole  walls.  There  is  some  evi- 
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dence  to  show  that  slight  changes  in  transformer  dimen¬ 
sions  have  some  effect  upon  manhole  temperatures. 

The  deep  rib  in  the  manhole  covers  acts  as  a  baffle  to 
separate  inflowing  from  outflowing  air.  Tests  were 
made  with  these  covers  turned  90  deg.  from  the  usual 
j)Osition,  so  that  the  ribs  lay  parallel  to,  rather  than 
across  the  longitudinal  dimension  of,  the  manhole,  and 
the  manhole  heating  constant  was  increa.sed  by  15  to 
20  per  cent.  Another  experiment  was  made  to  determine 
the  effectiveness  of  ventilation  by  blocking  off  the  ven¬ 
tilation  of  both  covers  and  resulted  in  doubling  the  man¬ 
hole  heating  constant. 

The  air  temperatures  in  the  tests  under  groups  A  and 
B  were  taken  in  locations  too  high  above  the  floor  and 
were  influenced  to  some  extent  by  heat  dissipated  from 
the  transformer.  As  a  result  the  calculated  heating  con¬ 
stant  is  slightly  high.  The  temperature  of  the  stream  of 
air  entering  between  the  transformer  and  manhole  wall 
was  found  to  be  too  low  for  the  effective  ambient  tem¬ 
perature.  A  satisfactory  location  was  found  directly  in 
front  of  the  transformer  and  near  the  floor,  and  this 
location  was  used  in  the  tests  of  group  C.  Since  these 
tests  were  made  on  a  larger  number  of  units  and  covered 
a  wider  range  of  service  conditions,  tbe  results  are  used 
in  preference  to  the  results  of  the  tests  of  groups  A 
and  B. 

At  the  time  the  tests  of  group  C  were  made  it  had 
already  been  established  that  the  average  loss  rather  than 
the  maximum  loss  was  the  determining  factor  and  there¬ 
fore  two  sets  of  load  readings  were  found  to  be  enough, 
one  during  the  day  and  the  other  at  the  time  of  lighting 
peak.  The  units  were  not  loaded  to  full  capacity,  and 
it  was  possible  to  estimate  the  average  losses  with  suffi¬ 
cient  accuracy  from  these  readings. 

The  average  heating  constants  from  these  tests  are: 

Group  A  5.6  deg.  C.  rise  per  kw.  of  average  loss. 

Group  B  4.9  deg.  C.  rise  per  kw.  of  average  loss. 

Group  C  4.8  deg,  C.  rise  per  kw.  of  average  loss. 

The  results  of  the  group  C  tests  are  given  in  the  ac¬ 

companying  table.  The  variations  in  the  constant  //  can 
be  accounted  for  (with  one  exception)  by  a  plus  or 
minus  4  deg.  difference  between  the  actual  24-hour  mean 
temperature  of  air  in  the  street  and  the  value  obtained 
from  the  yearly  curve  of  Fig.  4.  In  the  exceptional 
case,  the  low  constant  of  2.7  may  have  been  caused  by  a 
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Fig.  6 — Typical  loading  curves 
for  a  network  transformer 


Fig.  7 — Periods  at  which  typical 
load  curves  apply 


For  load  curves  indicated  see  Fig.  6 


Fig.  8 — Variation  in  transformer 
temperature  over  a  year  for 
assumed  load  curves 


hreezt*  l)lo\ving  in  one  opening  and  out  the  other,  which 
(X'casionally  hap])ens. 

In  ])redeterniining  air  temperatures  for  this  particular 
type  of  manhole  tlie  heating  constant  II  may  be  taken 
as  5  deg.  per  kilowatt.  However,  the  value  of  7V  as 
taken  from  a  yearly  curve  of  mean  air  temperatures 
such  as  the  curve  in  Fig.  4  must  be  increased  by  at  least 
4  deg.  C.  to  allow  for  the  maximum  tem])eratures  that 
may  jirevail. 

The  results  of  a  few  te.sts  upon  miscellaneous  installa¬ 
tions  of  transformers  in  old-type  2(X)-kva.  manholes  gave 
heating  constants  averaging  about  1 1  deg.  C.  per  kilo¬ 
watt.  It  is  interesting  to  note  that  the  slightly  larger 
500-kva.  manhole  gave  a  corresponding  constant  of  10 
deg.  C.  per  kilowatt  w'ith  the  ventilation  entirely  blocked 
off.  Non-ventilating  covers  would  recpiire  derating  the 
l)resent  network  units  by  about  20  per  cent,  whereas  the 
normal  installation  allows  the  use  of  500-kva.  trans¬ 
formers  with  a  reasonable  margin  for  overloading  dur¬ 
ing  contingency  conditions. 

Seasonal  variation  in  transformer  temperatures 

The  safe  load  that  can  be  carried  by  a  transformer 
installed  in  a  manhole  is  not  only  a  function  of  the  tran.s- 
former  thermal  characteristics,  hut  also  the  heat-dissi¬ 
pating  ability  of  the  manhole,  the  load  cycle  and  the 
season  of  the  year.  This  can  he  illustrated  by  the  fol¬ 
lowing  example : 

It  is  assumed  that  a  tyj)ical  55  deg.  C.  rise  transformer 
of  5C)0-kva.  rating  having  losses  of  7.5  kw.  at  rated 
load  is  installed  in  a  500-kva.  manhole  and  recpiired  to 
operate  at  125  per  cent  of  rating  during  the  peak  j)eriod 
of  the  year.  It  is  further  assumed  that  the  same  load 
remains  connected  to  the  transformer  for  a  year  with 
no  allowance  for  growth.  This  load  is  assumed  to  con¬ 
sist  of  a  ])owcr  and  base  load  upon  which  is  super¬ 
imposed  a  lighting  load.  The  lighting  load  is  corrected 
for  each  hour’s  difference  in  the  time  of  sunset  from 
4:30  p.m.  standard  time  in  winter  to  8:30  p.m.  daylight- 
saving  time  in  summer  (Fig.  6). 

The  transformer  temperature  rises  above  manhole  air 
were  calculated  for  each  of  these  load  curves  on  the  as¬ 
sumption  of  a  recurring  load  cycle.  The  transformer  tem- 
ix*rature  calculations  were  made  according  to  the  method 
given  by  Coonev.J  but  for  convenience  of  application 
to  a  ty])ical  load  cycle  the  method  was  nKxlified  by  the 
step-by-ste])  jjntcess  developed  by  Kirke^  for  cable  tem¬ 


perature  calculation.  The  copper  rise  abov'e  oil  has  a 
time  lag  of  less  than  one  hour  and  is  added  directly  to 
the  hourly  steps  of  oil  temperature  rise.  The  temperii- 
ture  rise  of  manhole  air  above  the  air  in  the  street  wa'' 
based  u]x)n  a  heating  constant  of  5  deg.  C.  per  kilowatt 
using  the  average  losses  corresponding  to  each  of  the  five 
load  curves.  Fig.  7  shows  the  season  of  the  year  when 
each  load  curve  applies. 

In  Fig.  8  the  temperature  curves  of  manhole  air  above 
street  air  and  of  transformer  copper  above  manhole  air 
are  added  to  the  curve  of  street  air  temperature  at  the 
ap])ropriate  times  of  the  year.  The  resulting  curves 
show  the  range  in  manhole  air  temperature  and  trans¬ 
former  copper  temperature  over  the  year. 

It  is  readily  apparent  from  Fig.  8  that  f(>r  the  par¬ 
ticular  type  of  load  considered  the  maximum  tempera¬ 
tures  occur  early  ir  October.  A  purely  lighting  load, 
having  very  little  load  during  the  day,  will  also  result  in 
maximum  temperatures  during  October.  However,  if 
the  lighting  load  is  negligible,  the  maximum  temjx-rature 
will  be  found  during  July  and  August. 

It  should  be  emphasized  that  the  standard  rating  of  a 
transformer  is  not  a  reliable  indication  of  its  capacity 
when  installed  in  a  manhole.  The  permissible  value  of 
load  is  greater  during  the  winter  than  during  the  sum¬ 
mer  and  the  amount  of  this  load  depends  directly  upon 
the  heat-dissipating  characteristics  of  the  manhole.  In 
the  example  given  the  transformer  proved  to  be  able  to 
carry  the  connected  load  throughout  the  year,  neglecting 
the  slight  over-temperature  around  October  1.  Although 
in  December  the  assumed  peak  load  was  125  per  cent  of 
rating,  the  losses  averaged  only  5  kw.  over  the  24  hour-'. 
If  we  substitute  a  constant  load  of  100  per  cent  rating 
the  copper  rise  would  he  55  deg.  over  ambient  manhole 
air  and  the  rise  of  the  manhole  air  over  street  air 
would  be  7-V  kw.  X  5  or  37,  deg.  This  total  rise  of 
deg.  above  street  air  under  continuous  rated  load  is  con¬ 
siderably  greater  than  was  the  case  when  operating  on  a 
typical  load  cycle  at  125  per  cent  load,  and  the  tran>- 
former  would  e.xceed  the  normal  95  deg.  temperature 
limit  except  on  cold  days  with  street  air  at  2\  deg.  or 
less. 


XPredctermination  of  Self -Cooled  Oil-liitmersed  Transform. 'r 
I'emperaturcs,  It''.  H.  Cooney,  page  611,  A.I.E.E.  Transacti  s, 
192S 

^Tlie  Calculation  of  Cable  Temperature.'!  in  Sulmay  Du  ■!, 
II'.  B.  Kirke,  page  855,  A.I.E.E.  Journal,  October,  1930. 
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Good  V^ill  Gained  by  Tolerance 

With  Delinquent  Customers 


DL  RING  the  congressional  hearings  on  the  3  j)er 
cent  federal  tax  soon  to  go  into  effect  it  was  stated 
that  delinquency  on  electric  consumers’  bills 
amounted  to  $100,000,000.  Since  that  time  the  tone  of 
l»u>iness  has  changed  for  the  better  and  undoubtedly  col¬ 
lections  for  electric  service  have  also  begun  to  improve. 
lUit  there  will  be  a  continuing  period  for  a  decreasing 
fraction  of  the  consumers  during  which  a  modified  col¬ 
lection  techni(iue  will  have  to  persist.  In  order  to  show 
the  extent  of  and  the  humanity  in  the  methods  devised 
for  handling  delinquent  customers  Electrical  World 
has  assembled  the  statistics  and  the  philosophy  of  com¬ 
panies  typical  of  all  sections  of  the  country.  One  thing 
stands  out  above  all  others  in  this  survey  and  that  is  that 
the  utility  companies  generally  have  risen  to  the  occasion 
and  as  far  as  their  resources  would  permit  have  taken  a 
sympathetic  and  social-minded  stand  with  respect  to  such 
of  their  customers  as  have  been  passing  through  a  jieriod 
of  intense  financial  distress. 

riiousands  of  families  without  jobs  and  without  funds 
have  been  tided  over  without  loss  of  the  benefits  of  elec¬ 
tric  service.  The  means  of  doing  this  has  varied  among 
the  companies,  but  in  every  case  it  has  involved  a  modi¬ 
fication  of  the  former  techniciue  and  a  broader  range  of 
co-o])eration  with  welfare  and  relief  agencies.  Nowhere 
is  there  any  evidence  that  the  intent  was  to  engage  in 
philanthropy  nor.  on  the  other  hand,  can  there  be  found 
in  any  of  the  plans  a  dominant  tone  of  "it’s  just  good 
business  to  be  lenient.”  In  all  of  them  appears  the  fact 
that  the  utilities  have  been  humanized  by  their  own 
troubles  during  the  depression  and  have  quite  naturally 
reflected  their  tempered  attitude  in  dealing  with  cus¬ 
tomers  similarly  situated. 

Delinquency  has  nevertheless  thrown  extra  work,  extra 
ex])eiise  and  extra  responsibility  on  the  utility  companies 
at  a  time  when  decreased  income  and  increasing  taxes 
might  easily  have  justified  rigor  in  collections  as  the  part 
of  discretion  and  safety.  Strong  effort,  however,  has 
been  made  in  the  plans  to  squelch  the  contagious  idea  that 
the  com])anies  were  merely  relaxing  their  vigilance  or 
that  all  accounts  would  be  allowed  to  run.  Whether  all 
customers  would  be  advised  that  the  company  was  jire- 
l)are<l  to  extend  credit  to  the  legitimate  needy  was  a  mat¬ 
ter  that  differed  among  the  utilities.  A  few  companies 
felt  there  was  virtue  in  making  the  announcements  pub¬ 
lic.  liut  in  such  phrases  as  to  indicate  that  the  offer  was 
restricted  to  those  who  could  conscientiously  take  ad- 
vautai^e  of  it. 

Delinquency  mostly  in  residential  class 

As  for  statistics,  one  Eastern  company’s  status  gives  a 
good  ’picture  of  the  magnitude  and  distribution  of  the 
deliiKiMcncy  ])roblem.  The  residential  and  commercial 
custo!i;ers  constituted  99.88  per  cent  of  the  total  number 


c 


1933 

Delinquencies  went  up  as  earnings  went  down 

Delay  in  bill  payment  lengthened  as  consumption  de¬ 
creased,  beginning  in  1930.  Apparently  high  normal  per¬ 
centage  of  accounts  receivable  due  to  charging  to  accounts 
receivable  as  soon  as  billed.  October  dips  due  to  the 
company's  (Hartford  Electric  Light)  practice  of  grant¬ 
ing  “customer  dividends”  on  bills  of  that  month. 

of  delin(|uent  customers  and  tbe  industrials  constituted 
another  0.11  per  cent.  In  dollar  volume  the  recent  status 
was : 

/ — Dollar  Delinquency— ^ 


Months  Per  Cent 

Residential  and  commercial  . .  1  ,18.93 

2  21.56 

3  13.18 

-  73.67 

Industrial  . .  ......  ....  24.69 

Municipal,  county,  state  and  federal  .  \.(A 


100.00 

Another  Eastern  company  in  April  had  15.6  jier  cent 
of  its  customers  delinquent  and  the  sum  involved  was 
16.9  per  cent  of  the  billings.  A  Middle  Western  utility 
company  in  a  city  which  has  had  unusual  depression 
found  51  per  cent  of  its  delinquent  accounts  in  the  resi¬ 
dential  group  (84  per  cent  of  the  customers)  and  the 
rest  of  the  delinquent  customers  and  accounts  in  the 
commercial  and  industrial  classes.  The  basis  for  these 
proportions  is  not  exactly  the  same  for  all  companies  nor 
is  the  criterion  for  delinquency  the  same.  Consequently 
the  general  trend  through  the  past  winter  and  spring  can 
perhaps  best  be  sensed  by  the  three-year  trend  of  the 
deliiiuency  item  indicated  as  the  marginal  fluctuation  of 
the  proportion  of  the  accounts  receivable  to  gross  electric 
earnings.  This  is  shown  in  the  accompanying  illustration 
for  the  Hartford  Electric  Eight  Company,  whose  credit 
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certificate  plan  was  described  in  detail  in  the  N.E.L.A. 
Btilletin  for  February,  1933.  The  end-of-the-month  ac¬ 
counts  receivable  reached  a  peak  of  94.9  per  cent  in  July, 
1932.  February  saw  another  rise  begin  toward  a  second 
high  of  94.8  per  cent  in  April,  unmistakably  associated 
with  the  bank  stringency  and  the  bank  holiday  of  early 
March.  Since  then  the  trend  is  toward  reduction.  Oc¬ 
tober  is  the  month  in  which  Hartford  applies  its  cus¬ 
tomer  dividend  to  the  bills.  Up  to  the  end  of  1932  the 
company  had  issued  credit  certificates  to  3,981  customers 
(6.6  per  cent  of  all)  in  the  total  amount  of  $22,069,  as 
against  a  gross  earnings  figure  of  some  $580,000  per 
month.  A  West  Coast  company  likewise  saw  its  ratio  of 
outstanding  accounts  receivable  to  gross  revenue  increase 
from  87.8  per  cent  in  1928  to  104.77  per  cent  in  1932. 

Detroit  Edison’s  president,  Alex  Dow,  in  his  letters  in 
the  newspapers  to  his  customers  said  only  28,200  de¬ 
posits  were  being  carried  against  525,000  accounts,  al¬ 
though  there  were  106,600  customers  delinquent.  Losses 
in  bad  debts  had  tripled  to  $601,000  between  1928  and 
1932.  The  overdue  accounts  at  the  end  of  April  were 
stated  by  Vice-President  Sheridan  to  have  grown  to 
$1,601,000,  more  than  five  times  the  figure  of  four  years 
earlier.  This  change  attended  a  shrinkage  of  22.8  per 
cent  in  gross  revenue  during  the  same  period. 

Prevailing  collection  technique  modified 

More  or  less  extensive  modification  of  prevailing  col¬ 
lection  technique  has  been  one  means  of  meeting  the  de¬ 
linquency  situation.  On  this  point  an  Eastern  company 
says : 

During  this  period  of  depression  we  have  suspended  our  regular 
collection  procedure  on  one-month  accounts  e.xcept  those  who 
are  habitually  delinquent  and  regularly  receive  a  cut-out  notice. 
This  method  allows  our  collection  department  to  spend  time 
on  accounts  that  are  more  than  one  month  delinquent.  We  have 
also  been  very  liberal  in  our  policy  of  granting  extensions  of 
time  on  requests  of  customers.  In  many  instances  we  will  take 
an  agreement  with  the  customer  to  pay  current  bills  at  maturity 
plus  a  small  portion  of  any  arrears  which  are  past  due.  Further, 
we  have  made  every  effort  to  get  back  on  our  lines  customers 
who  have  l)een  discontinued  for  non-payment,  by  either  placing 
the  account  on  a  weekly  basis  or  by  taking  agreement  to  pay 
off  their  outstanding  balances  in  small  monthly  payments.” 

A  central  states  company  reports  as  follows  on  this 
point : 

During  the  year  ended  April  30,  1933,  our  collectors  dis¬ 
continued  service  for  non-payment  on  only  5.2  per  cent  of  their 
calls.  This  figure  averaged  12.5  per  cent  for  the  twelve  months 
ended  April  30,  1929,  a  period  prior  to  the  depression.  In 
dealing  with  delinquent  accounts  today  we  consider  the  cus¬ 
tomer’s  record  in  the  light  of  how  he  paid  during  more  normal 
years  or  prior  to  1930.  Only  as  a  last  resort  do  we  discontinue 
service  to  customers  who  at  one  time  established  a  good  record. 
Instead,  we  endeavor  to  get  them  to  adjust  their  use  more  in 
keeping  with  their  present  means  and  then  arrange  to  accept 
partial  payments  which  will  take  care  of  their  current  bills  for 
the  time  being. 

Tti  cases  where  the  credit  certificate  plan  has  been 
adopted  (especially  Hartford  and  Poughkeepsie)  the 
modification  of  the  discontinuance- for-non-payment 
|x»licy  naturally  involves  the  certificate  procedure.  Thus : 

.  .  .  deferring  immediate  payment  of  any  accrued  arrears  and 
extending  the  privilege  of  using  our  service  for  a  period  of 
three  months  to  be  paid  for  as  the  customer  is  able.  After  the 
three  months  period  a  current  review  is  made  of  each  case  and 
further  extension  is  made,  if  necessary.  Commercial  accounts 
have  in  general  been  required  to  meet  their  obligations  for  gas 
and  electric  service.  Special  consideration  has  been  given  in 
some  cases  where  customers  of  good  standing  have  needed  tem- 
IKirary  relief.  Industrial  and  manufacturing  customers  who 


have  become  delinquent  have  been  given  temporary  assistance 
by  accepting  notes  payable  at  convenient  times  to  the  customer, 
with  the  stipulation  of  payment  of  current  bills  as  they  become 
due.  The  general  plan  and  policy  of  this  company  (Pough¬ 
keepsie)  during  these  times  is  to  aid  rather  than  retard  the 
chances  of  any  customer’s  recovery  by  extending  credit  as  far 
as  is  practically  possible. 

Word-of-honor  promises  generally  accepted 

Extending  added  credit  in  times  when  all  credit  values 
shrivel  would  appear  to  demand  greater  rigidity  in  check¬ 
ing  the  credibility  and  the  credit  standing  of  delinquents. 
Actually,  however,  “where  a  consumer’s  past  record  of 
payments  is  good,  we  extend  credit  more  liberally  than 
we  formerly  did,’’  is  a  typical  reply  and  carries  with  it 
the  implication  that  credit  analysis  has  not  been  greatly 
tightened.  One  company  did  extend  to  other  districts 
the  credit  history  file  which  had  been  instituted  previ¬ 
ously  only  in  three  districts  having  a  high  credit  risk. 
Even  where  the  credit  certificate  plan  has  not  been 
adopted  as  a  formal  procedure  the  customer’s  word-of- 
honor  promises  to  pay  when  able  have  been  accepted  at 
their  face  value,  provided  the  customer  had  no  bad  credit 
record.  In  general,  however,  it  api)ears  that  the  com¬ 
panies  have  ascertained  more  about  the  financial  status 
of  their  delinquent  customers  than  was  the  case  when 
freer  use  of  deposits  and  guarantees  was  available.  The 
information  is  given  by  the  customer  with  less  restraint 
than  in  normal  times.  Delaying  payment  on  the  electric 
bill  so  as  to  have  money  for  the  filling  station  has,  how¬ 
ever,  been  an  unforgivable  sin  with  most  companies  un¬ 
less  the  customer’s  automobile  was  essential  to  his  busi¬ 
ness  or  general  sustenance. 

Co-ordination  with  w’elfare  agencies  has  been  a  second 
problem  and  on  this  point  an  Atlantic  seaboard  company 
reports : 

Special  consideration  has  been  given  in  cases  where  the  Emer¬ 
gency  Relief  Committee  is  interested  in  the  customer’s  welfare 
and  the  accounting  department  is  in  constant  touch  with  the 
welfare  associations  to  co-operate  with  them  in  supplying  serv¬ 
ice  to  those  in  need.  The  Welfare  Association  will  pay  us  one 
month’s  bill  and  regardless  of  the  condition  of  the  account  a 
30-day  extension  is  granted  for  payment.  At  the  end  of  the 
30-day  period,  if  further  help  is  necessary,  the  Welfare  .\sso- 
ciation  will  pay  another  bill  and  another  30-day  extension  will 
be  granted. 

Commitment  of  the  customer  toward  liquidating  his 
delinquency  has  taken  several  forms,  ranging  from  mere 
promises  to  the  signing  of  notes  and  indorsement  of 
credit  certificates.  Notes,  however,  are  not  prominent  in 
the  picture.  The  promises  to  pay  have  usually  focussed 
on  future  bills  with  verbal  or  other  commitment  to  catch 
up  by  monthly  installments  on  the  accrued  arrearages. 
Meanwhile,  it  is  stipulated  and  agreed  that  current  bills 
will  be  paid,  the  use  of  the  service  being  curtailed  if 
necessary  by  the  customer  so  that  he  can  meet  the  magni¬ 
tude  of  the  bill  when  it  is  rendered. 

Some  will  remain  uncollectible 

In  attempting  to  separate  the  amount  of  the  national 
deliiKiuency  from  the  shrinkage  in  cash  receipts  due  to 
decreased  consumption  one  encounters  difficulty.  How¬ 
ever,  arrearages  in  one  system  were  said  to  be  up  14  per 
cent  over  1931,  w'hile  the  reduction  in  total  sales  revenue 
was  about  5  per  cent.  A  considerably  larger  pair  of 
figures  was  reported  from  an  industrial  center  wdiere  the 
overdue  accounts  multiplied  four  and  one-half  time< 
while  gross  revenue  was  falling  off  22.8  per  cent  (a  coin- 
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jjarison  of  April,  1929,  and  April,  1933,  year  totals). 
In  another  instance  finality  was  given  to  the  delinquency 
magnitudes  by  writing  off  0.9  per  cent  in  uncollectible 
bills  in  1932  against  0.51  per  cent  in  1931. 

In  some  respects  a  greater  significance  can  be  placed 
upon  the  complications  arising  from  the  delinquency 
than  upon  its  present  actual  dollar  magnitude  or  even 
upon  its  permanently  uncollectible  fraction.  It  has  made 
necessary  an  increase  in  the  magnitude  of  working  capital 
re(iuired  and  this  was  an  acute  problem  during  the  en¬ 
forced  bank  holiday.  It  has  materially  increased  the 
burdens  on  the  accounting  and  collection  departments 
and  in  many  cases  made  an  increase  in  staff  necessary. 
It  probably  can  be  said  safely  too  that  delay  in  paying 
hills  has  been  in  a  few  cases  a  determining  factor  in 
forcing  wage  reductions,  shortening  the  work-week,  de¬ 
ferring  dividends  or  creating  a  financial  crisis  for  operat¬ 
ing  companies.  It  has  certainly  made  more  acute  the 
shriveling  of  gross  sales  revenues  and  therefore  done  its 
share  in  practically  all  cases  where  increased  incursions 
into  surplus  were  found  necessary. 


Plant  Location  in  Relation  to 
Coal,  NVater  and  Electric  Load 

By  T.  G.  LeCLAIR* 

Dci'clop^nwnt  Engineer 
C ommotmvcihh  Edisoti  Company,  Chicago 


Most  economical  generation  is  at  load  center 

Load  is  at  Northwest,  cheapest  coal  at  Powerton  and 
water  directly  available  at  Ridpeland. 


Three  essential  elements  of  bulk  electricity  sup¬ 
ply  system  to  a  metropolitan  area  are  fuel,  cooling 
water  and  electric  load.  The  variations  in  location 
and  availability  of  these  elements  are  largely  responsible 
for  the  different  fundamental  plans  of  supply  to  the  large 
cities  in  the  United  States. 

Rarely  indeed  are  these  elements  found  at  one  loca¬ 
tion.  Coal  is  seldom  to  be  found  near  the  load  center.  It 
is  common  practice  and  usually  most  economical  to  ship 
coal  to  stations  near  the  load  and  transmit  electricity 
from  there.  Several  careful  comparisons  have  shown 
that  if  the  distance  is  great  coal  can  be  shipped  more 
cheaply  and  safely  than  the  same  energy  in  the  form  of 
electricity.  For  this  reason  mine-mouth  generation  has 
lost  its  popularity  as  a  topic  for  newspaper  stories. 

Four  hundred  pounds  of  cooling  water  are  required 
per  pound  of  coal  for  steam  generation,  so  it  has  quite 
naturally  been  taken  for  granted  that  the  generating  sta¬ 
tion  must  be  located  at  the  water’s  edge.  A  sound  eco¬ 
nomic  analysis  may  show  that,  under  some  conditions, 
pumping  water  to  a  station  at  the  load  center  is  cheaper 
than  transmitting  power  from  a  station  at  an  adequate 
water  supply. 

The  accompanying  map  and  tabulations  show  that  in 
*  Abstract  of  paper  submitted  for  McGra.iv  prize,  1933. 


Gain  in  good  will  is  certain 

What  of  the  future?  Will  a  large  portion  of  these 
unpaid  accounts  remain  permanently  uncollectible?  The 
answer  to  this  is  not  simple,  because  practice  now  varies 
as  to  labeling  accounts  uncollectible.  Thus  some  com¬ 
panies  put  the  account  in  this  classification  only  after  six 
months  of  effort  following  discontinuance  of  service  has 
failed  to  bring  in  the  money  due.  Since  the  delinquency 
agreements  instituted  during  the  last  year  or  so  have 
served  to  keep  the  customer  connected  and  using  the 
service  the  criterion  of  collectibility  is  a  matter  of  the 
future.  Poughkeepsie  sets  up  a  50  per  cent  reserve 
against  all  accounts  to  which  its  credit  extension  plan 
has  been  applied.  The  status  is  reviewed  monthly  and 
the  50  per  cent  ratio  then  adjusted.  On  the  whole,  it 
appears  that  the  consensus  is  that  from  5  to  15  per  cent 
of  the  recent  delinquent  accounts  will  remain  unpaid. 
Expressed  in  terms  of  gross  revenue  this  means  a  loss  of 
the  order  of  1  to  1^  per  cent.  This  range  of  figures  is 
2^  to  four  times  the  loss  by  default  in  normal  years. 

.\ny  gain  in  good  will  derival)le  from  the  broad  and 
tolerant  methods  of  meeting  customers’  financial  diffi¬ 
culties  is  so  intangible  as  not  to  be  reduced  to  quantita¬ 
tive  statement.  Invariably,  however,  the  companies  re¬ 
port  that  the  reaction  from  those  who  have  been  helped 
has  been  most  gratifying.  Many  spontaneous  letters  have 
come  from  them  expressing  their  profound  appreciation. 
Those  companies,  like  Hartford,  which  made  broad  pub¬ 
lic  announcement  of  their  plan  to  extend  credit  in  case 
of  distress  received  many  letters  from  those  who  were  in 
no  distress  at  the  moment  telling  how  well  they  thought 
of  a  company  which  would  so  humanely  do  its  bit  in  tid¬ 
ing  over  those  who  were.  Several  companies  state  freely 
that  they  feel  they  will  be  well  repaid  in  better  public 
relations  as  a  result  of  what  they  have  been  doing  with 
the  delinquencies.  In  this  connection  it  should  not  be 
overirioked  that  the  help  was  extended  to  many  people  of 
former  means  wdio  wield  an  influence  in  their  community 
and  to  many  more  others  of  lesser  means  who  neverthe¬ 
less  form  the  backbone  and  core  of  conscientious  Amer¬ 
ican  integrity  and  thrift.  Their  allegiance  to  their  utilities 
"ill  help  offset  the  blind  and  selfish  drives  of  reformers 
and  agitators  to  w'hom  humanity  means  not  a  virtue  but 
merely  a  mass  to  be  exploited  politically. 
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Table  I — Less  Investment  to  Pump  Condensing  Water 
than  Transmit  Kilowatts 

Investment  to  provide  300,000  kw.  generating  capacity  to  the  Northwest 
I  2.000-volt  bus  excltisive  of  those  items  which  will  not  be  affected  by  location 
of  the  generators. 

- Location  of  Generators - - 

Northwest  Hidgeland  Powerton 

Generating  capacity:  300.000  kw.  plus 

capacity  for  losses,  kw .  312.000  307,500  330,000 

3  generatftrs  at  $100  per  kw.  including 

building .  $31,200,000  $30,750,000  $33,000,000 

K.vtra  pumping  e<tuipment .  300.000  .  . 

I  16-ft.  double  tunnel  4  miles  with  one 

crib  .  4.000.000  . 

3  step-down  transformers  120,000  kva. 

each,  66 '12  kv.  with. regulators .  1,200.000  1.200.000 

3  66-kv.  underground  lines  with  conduit, 

each  14  miles,  120,000  kva .  5,700.000  5,700.000 

step-up  transformers  with  switches 
1 20.000  kva.  each,  1 2/ 69  kv.,  no  reg¬ 
ulators .  1.050.000  . 

3  step-down  transformers,  three-winding 
120.000  kva.  each,  with  regulators 


and  66-kv.  switches .  .  2,100,000 

50. 000-kva.  condensers  and  switches .  .  1,050,000 

2  220-kv.  terminals,  seven  switches  each  .  .  850,000 

3  ftep-up  transformers  1 30,000  kva. 

each,  22  '230  kv.  with  regulators  and 

switches  t low  tension) . . .  .  .  1,500,000 

2  220-kv.  lines  145  miles  long .  .  9,000,000 


$35,500,000  $38,700,000  $54,400,000 
I'ixcess  over  Northwest  location  .  .  3,200,000  18,900,000 


Table  tl — Higher  Annual  Cost  for  Cables  than  for 
Water  Tunnel 

Total  annual  costs  to  provide  300,000  kw.  capacity  to  the  Northwest  12.000- 
volt  bus.  Accurate  as  to  differences  in  totals  only  as  each  item  represents  only 
those  parts  of  the  total  generating  cost  which  might  vary  with  different  locations 
of  the  generators. 

- -Location  of  Generators - 

Northwest  Ridgeland  Powerton 

Kw.-hr.  delivered  in  tnillions  at  60  per 

cent  load  factor .  1,600  1,600  1,600 

Kw.-hr.  losses  in  millions  at  correspond¬ 
ing  load  factor .  50  30  160 

1,650 

Coal  cost  at  2. 1-2. 1  and  1.75  mills  per 

kw.-hr . .  $3,450,000 

Other  production  costs .  850,000 

Fixed  charges  ( 1 21  per  cent  of  Table  I 
totals) .  4,450,000 

Total  annual  cost .  $8,750,000  $9,100,000  $10,700,000 

Kxcess  over  Northwest  location .  .  350,000  1.950.000 

one  instance  in  Chicago  it  is  clieaper  to  install  additional 
generating  capacity  at  the  Northwest  load  center  and  dig 
4  miles  of  double  rock  tunnel  to  Lake  Michigan  rather 
than  to  build  14  miles  of  underground  transmission  to 
Ridgeland  or  a  greater  length  of  overhead  transmission 
to  Powerton.  In  the  illustration  the  cost  balance  in  favor 
of  the  generators  at  the  load  center  applies  where  addi¬ 
tional  transmission  lines  are  reejuired  for  all  the  addi¬ 
tional  load,  hut  does  not  apply  in  case  of  the  existing  in¬ 
stallations  where  the  transmission  lines  between  stations 
were  installed  ])rimarily  for  intermediate  load  and  their 
use  for  bulk  power  transmission  is  incidental. 

In  this  ca.se  locating  the  generators  at  the  load  center 
is  not  only  more  economical  but  more  reliable,  as  a  solid 
r(K:k  water  tunnel  is  not  subject  to  external  damage,  as 
are  the  transmission  lines,  and  is  practically  proof  against 
interruption.  In  addition  to  the  other  advantages,  there 
is  still  another  possible  economy  in  the  load  center  loca¬ 


1,630  1.760 

$3,400,000  $3,050.0CO 

850,000  850,000 

4,850,000  6,800,000 


tion.  This  is  that  the  water  pumped  from  the  lake  ma} 
not  have  to  be  returned  to  the  lake,  but  could  be  dis¬ 
charged  into  the  city  water  system.  The  only  real  objec¬ 
tion  to  this  scheme  is  the  increase  in  temperature  of  tlu 
water  after  passing  through  the  condensers.  This  argu 
ment  would  have  little  force  during  the  winter  month- 
and  in  summer  would  not  be  important  if  the  volume  oi 
water  discharged  from  the  condensers  is  only  a  smal: 
part  of  the  total  demand  of  the  water  supply  system. 

The  comparison  shows  that,  in  choosing  the  locatidii 
for  a  generating  plant,  serious  consideration  should  b.- 
given  to  the  economics  of  transporting  cooling  water  a- 
well  as  coal  or  electricity. 

# 

▼ 

Savins  Material  in 


Line- Angle  Construction 

/  7 


In  the  construction  of  a  wood-pole  Il-frame  line  inter¬ 
connecting  the  Central  Maine  Power  Company  and  Cum¬ 
berland  County  Pow'er  &  Light  systems  the  typical  angle 
in  the  line  was  designed  as  shown  to  economize  material 
without  sacrificing  strength.  At  the  turn  the  110-kv.  cir¬ 
cuit  comprising  the  tie  is  installed  with  ten-disk  pull-off 
insulators  with  double  attachments  to  the  poles.  The  ten¬ 
sion  created  by  the  change  in  conductor  direction  is  cared 
for  by  short  guys.  The  line  has  four  overhead  ground 
wires  earthed  at  each  pole.  In  the  intermediate  spans  the 
conductors  are  carried  liy  suspension  insulators  of  eight 
di.sks  from  a  single  crossarm  su])ported  by  the  two  inner 
u])rights  of  the  H-frame,  leaving  the  two  outer  poles  to 
carry  two  outside  ground  wires.  At  the  turn  it  was  nn- 
neces.sary  even  to  guy  the  outside  right-hand  pole,  the 
strain  of  the  ground  wire  turn  being  transmitted  to  the 
other  three  poles  by  lateral  ties  at  the  tops.  To  offset  the 
use  of  the  guy  wires  the  angle  structure  does  away  with 
two  of  the  three  horizontal  crossjdeces  required  in  the 
intermediate  .sjian  structures. 
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Heat  From  Lighting 

as  an  Air-Conditioning  Load 


By  WALTER  STURROCK  and  J.  H.  WALKER 

General  Electric  Company  Detroit  Edison  Company* 

IX  GENERAL  the  comparatively  small  amount  of 
heat  from  artificial  lighting  systems  in  the  past  has 
been  of  very  little  consequence  as  far  as  heating  a 
building  is  concerned.  At  present,  however,  there  is  a 
trend  in  certain  classes  of  interiors  toward  the  use  of 
illumination  which  requires  three,  four  or  five  times  the 
wattage  capacity  previously  used.  These  higher  wattage 
capacities  create  a  corresponding  increase  in  the  heat 
generated.  Also,  there  is  a  trend  toward  the  use  of  arti¬ 
ficial  cooling  systems  to  provide  during  the  summer 
months  a  greater  degree  of  comfort  for  the  occupants 
of  stores,  offices,  theaters  and  other  interiors.  These 
trends  indicate  that  in  the  future  more  consideration  will 
be  given  to  the  heat  generated  by  a  lighting  system. 

When  a  gas-filled  incandescent  lamp  of  the  300-  to 
500-watt  size  is  operated  at  normal  voltage  its  energy 
distribution  is  about  as  follows : 

Per  Cent 

UiKht  .  11 

Heat  as  invisible  radiation  in  the  infra-red  resion....  70 
Heat  which  is  conducted  away  from  the  lilament 

through  the  ttlament  supports  and  leads  .  3 

Heat  dissipated  by  gas  convection  and  conduction....  8 
Heat  radiated  by  the  bulb .  8 

Hence  from  a  clear-bulb,  gas-filled  lamp  about  90  per 
cent  of  the  total  energ\-  is  in  radiant  form,  which  includes 
all  of  it  except  that  dissipated  by  the  filament  supports 
and  leads  and  by  the  gas. 

One  of  the  most  generally  used  types  of  lighting 
equipment  is  the  white  glass-inclosing  globe.  If  a  lamp 
is  jdaced  in  one  of  these  units  it  is  estimated  that  on  the 
average  the  globe  will  absorb  something  of  the  order  of 
15  to  25  per  cent  of  the  radiant  energy  reaching  it  from 
the  lamp  filament  and  nearly  100  per  cent  of  that  reach¬ 
ing  it  from  the  bulb.  Hence  with  81  per  cent  of  the 
total  energy  generated  by  the  filament  of  a  lamp  being 
set  tree  in  the  form  of  radiant  energy,  then  when  the 
lamp  bulb  is  placed  in  a  white  glass-inclosing  globe  there 
will  be  something  of  the  order  of  60  to  65  per  cent  of 
the  inergy  dissipated  in  radiant  form.  The  remaining 
35  to  40  per  cent  of  the  energy  is  dissipated  from  the 
lamp  and  inclosing  globe  by  conduction  and  convection. 
Thenretically,  it  is  only  this  heat  that  can  be  removed 
Irom  the  lighting  unit  by  a  circulating  air  system  and 
sonp'  attention  has  been  given  to  this  possibility  in  order 
to  reduce  the  heating  effect  in  a  room. 

If  no  attempt  is  made  to  intercept  and  carry  away  any 
ot  tlu  heat  generated  by  the  lamj)  the  question  arises  as 
to  what  portion  of  it  is  actually  effective  in  raising  the 
room  'emperature  or  in  augmenting  the  load  on  the  cool- 

*E..  crpts  from  paper  No.  3  presented  before  27th  annual 
i  conviT.  ion  of  Illuminating  Engineering  Society,  Lake  Dclavan, 
j  August  2S-3I,  J933'. 
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ing  system  in  an  artificially  cooled  building.  At  first 
thought  it  would  appear  that  the  heat  equivalent  of  the 
entire  energy  input  to  the  lamps,  amounting  to  3.415 
British  thermal  units  per  watt  hour,  must  inevitably 
be  regarded  as  being  effective.  In  fact,  that  assumption 
is  ordinarily  made  in  the  engineering  calculations  for  a 
cooling  system.  A  close  examination  of  the  matter, 
however,  reveals  several  facts  that  should  modify  such 
an  assumption. 

Not  all  of  the  radiant  heat  from  the  lamps  becomes 
a  load  upon  the  cooling  system,  however,  A  portion  of 
it  passes  through  the  windows  to  the  out-of-doors  and 
some  of  that  which  strikes  the  walls,  ceiling  and  floor  is 
absorbed  by  tbe  building  structure  and  partially  dissi¬ 
pated  during  the  cooler  night  hours. 

A  large  effect  of  the  ceiling  height  is  due  to  stratifi¬ 
cation  of  the  air.  The  heat  from  the  lamps  which  is 
intercepted  by  the  glassware  surrounding  them,  amount¬ 
ing  to  35  or  40  per  cent  of  the  total  energy  of  the  lamps, 
goes  largely  toward  heating  up  the  air  surrounding  the 
lamp  and  forms  near  the  ceiling  a  stratum  of  very  warm 
air.  If  this  stratification  is  not  disturbed  by  forced  air 
currents  it  will  not  affect  the  comfort  of  the  occupants 
below,  especially  if  the  room  has  a  high  ceiling.  In  a 
high-ceilinged  room,  even  with  artificial  cooling,  the  heat 
from  the  lamps  may  not,  however,  be  entirely  absorbed 
by  the  cooling  system. 

More  than  half  of  lighting  is  a  cooling  load 

In  the  judgment  of  the  authors  from  50  to  90  per 
cent  of  the  lighting  energy  becomes  a  part  of  the  cooling 
load,  depending  upon  the  particular  conditions  of  the 
installation.  The  results  of  investigations  on  actual 
room  temperature  rises  in  uncooled  rooms,  due  to  arti¬ 
ficial  lighting,  throw  additional  light  on  the  problem. 

From  the  studies  made  it  was  found  that  in  the  typical 
closed  room  with  no  artificial  or  natural  ventilation  the 
temperature  ri.se  during  the  seven-hour  perio<l  due  to 
the  lighting  system  is  approximately  ^  deg.  F.  for  each 
watt  per  scpiare  foot  of  electrical  energy  consumed.  On 
the  other  hand,  with  the  windows  and  transom  open  for 
natural  ventilation  on  typical  summer  days  the  temper¬ 
ature  rise  is  of  the  order  of  0.22  deg.  F.  for  each  watt 
per  square  foot  of  lighting  capacity.  The  lighting  equip¬ 
ment  consisted  of  four  open-top,  semi-indirect  units  at 
the  ceiling  supplemented  by  indirect  floor  standards  to 
provide  the  higher  capacities.  Approximately  half  the 
total  rise  occurred  during  the  first  hour. 

Outdoor  temperature  had  very  little  effect  on  the  test 
room  temperature  rise  during  the  seven-hour  period 
when  the  windows  were  closed.  With  two  watts  per 
square  foot  the  temperature  rise  in  the  closed  room  is 
deg.  F.,  while  in  the  ventilated  room  during  the  summer 
time  it  is  only  about  ^  deg.  F. 

In  the  accompanying  table  is  shown  the  relative  im¬ 
portance  of  the  several  items  which  constitute  the  cool- 
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infj;  load  in  different  kinds  of  buildings.  These  are 
figures  which  were  arrived  at  in  the  process  of  designing 
the  cooling  systems.  The  first  building  in  the  table  is  a 
sales  office  of  an  electrical  company.  The  show  win¬ 
dows  are  not  partitioned  off  from  the  salesroom  itself 
and  the  heat  from  the  high-intensity  window  lighting 
must  therefore  become  a  load  on  the  cooling  system. 
The  building  is  so  shaded  by  adjacent  buildings  that  the 
sun  never  shines  through  the  windows  and  the  external 
load  is  therefore  small.  This  combination  of  conditions 
causes  the  lighting  to  be  50  per  cent  of  the  total  calcu¬ 
lated  load. 

At  the  other  extreme  we  have  a  theater,  in  which 
the  lighting  is  almost  negligible  as  a  source  of  cooling 
load.  The  load  im|X)sed  hy  the  occupants  and  by  the 
introduction  of  outside  air  constitutes  most  of  the  total. 
In  the  case  of  the  office  building  the  use  of  awnings 
eliminates  the  solar  radiation  through  the  windows  as  a 
source  of  load  to  the  cooling  system,  thus  increasing 
the  relative  effects  of  the  lighting  and  other  factors. 

Lighting  is  responsible  for  a  part  of  the  cooling  load, 
varying  between  5  and  50  per  cent  of  the  total,  depend¬ 
ing  upon  the  type  of  building.  Recognition  of  this  fact 
suggests  the  elimination  of  the  heating  effect  from 
lighting  units  in  some  manner,  such  as  diverting  the  heat 
directly  from  the  source  into  a  ventilating  duct,  where  it 
w’ill  be  flispensed  with  or  utilized  as  may  be  desired. 

Separate  ventilation  not  always  feasible 

ILxperiments  indicate  that  with  forced  circulation  of 
air  through  the  lighting  fixture  the  maximum  amount 
of  the  total  heat  which  could  be  removed  would  be  about 
one-third  of  the  total  energy  generated.  The  question 
naturally  arises  as  to  whether  an  auxiliary  system  of 
ventilation  for  the  lighting  fixtures  would  be  justified 
on  economic  grounds  in  a  building  which  is  artificially 
cooled. 

Let  us  take  as  an  example  an  office  building  located  in 
Detroit  having  the  following  characteristics: 

Height  . 15  stories 

Total  net  office  floor  area  . 102,200  sq.ft. 

Capacity  of  cooling  system  . 300  tons  of  refrigeration 

Type  of  cooling  system  . CO2  compression  system 

Hours  operation  per  year  . 1,000 

Initial  cost  of  cooling  system  . $160,800 

Annual  operating  cost  : 

Electricity  at  IJ  cents  per  kw.-hr . $6,130 

Water  at  40  cents  per  M  cu.ft .  1,920 

Total  . $8,050 

Let  us  assume  that  35  ])er  cent  of  the  heat  from  the 
lamps  would  he  eliminated  by  the  auxiliary  ventilation 
and  that,  with  no  awnings  on  the  building,  the  heat  from 
the  lamps  would  be  responsible  for  26  per  cent  (see 
table)  of  the  capacity  of  the  cooling  system  and  for  the 
same  fraction  of  its  operating  cost.  If,  then,  we  remove 
35  per  cent  of  the  lamp  heat  the  size  of  the  cooling 
system  and  the  cost  of  operation  would  be  reduced  by 
9.1  per  cent. 

The  operating  cost  would  thus  he  reduced  hy  -only 
$732  per  year.  The  initial  installation  cost  of  equip¬ 
ment  would  not  be  reduced  in  proportion  to  the  possible 
9.1  per  cent  reduction  in  its  capacity.  Hence  tlie  total 
saving  in  cost  of  equipment  and  installation  would  he 
consi(ierably  less  than  9.1  per  cent  of  $160,800,  or 
$14,600.  The  foregoing  total  savings  in  cost  would 
probably  not  be  sufficient  to  pay  for  the  rather  compli- 
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cated  system  of  lighting  fixture  ventilation  which  would 
be  required. 

Therefore,  it  appears  that  removal  of  the  heat  from 
lamps  by  forced  ventilation  of  the  luminaires  is  justified 
only  when  a  very  large  amount  of  wattage  is  concen¬ 
trated  so  that  the  ventilation  can  be  done  in  a  relatively 
simple  way  or  when  considerations  of  comfort  in  an 
uncooled  huilding  are  paramount.  Examples  of  such 
ca.ses  are  the  high-intensity  lighting  in  show  windows, 
motion-picture  studios  and  hospital  operating  rooms. 

Heat-absorbing  glass  advocated 

For  lighting  systems  employing  the  usual  types  of 
luminaires  placed  below  the  ceiling  it  is  mechanically 
possible  to  install  a  ventilating  system  with  air  ducts  to 
the  units  so  that  a  maximum  of  about  one-third  the  total 
generated  energy  can  be  removed.  With  the  so-called  | 
“built-in”  types  of  lighting  equipment,  where  a  free  cir-  | 
dilation  of  air  is  provided  around  the  lamp,  the  amount  I 
of  heat  carried  off  will  depend  upon  the  heat  transmis-  I 
sion  characteristic  of  the  glass  through  which  the  light 
enters  the  room.  If  this  glass  is  of  the  heat-resisting.  [ 
heat-absorbing  type  and  is  itself  cooled,  then  at  least  | 
twice  as  much  can  be  removed  by  the  ventilating  air  as  I 
found  iiossible  from  the  usual  types  of  lighting  units  | 
suspended  below  the  ceiling.  I 

Buildings  Artificially  Cooled — In  artificially  cooled  | 
huildings  it  is  estimated  that  from  50  to  90  per  cent  of  | 

the  total  energy  generated  by^  the  lighting  system  will  ^ 

eventually  become  a  burden  on  the  cooling  load  unless 
this  energy  or  a  part  of  it  can  be  carried  off  direct  from  || 

its  source.  Inasmuch,  however,  as  a  maximum  of  only  L 
one-third  the  total  energy  can  he  removed  from  the  I 
usual  types  of  lighting  equipment,  it  is  the  opinion  of  i 

the  authors  that  the  cost  of  an  auxiliary  ventilating  sys-  I 

tern  for  this  purpose  would  not  in  general  be  ecotioin-  [ 

ically  justified  for  the  present  standards  of  lighting  I 

whose  requirements  seldom  exceed  5  watts  per  square 
foot  per  floor  area.  In  other  words,  for  these  general 
interiors  it  would  be  less  costly  to  provide  sufficient  cool¬ 
ing  capacity  to  offset  the  heat  generated  hy  the  lamps  as 
well  as  that  from  other  sources. 

On  the  other  hand,  for  interiors  where  high  levels  ot 
illumination  are  used  which  require  10,  15  or  more  watts 
per  square  foot  careful  consideration  should  be  given 
to  a  separate  ventilating  system  which  not  only  carries  ‘ 
off  the  readily  removable  one-third  of  the  heat  energy, 
but  also  makes  use  of  heat-resisting  glass  to  intercept  a  I 
considerable  portion  of  the  radiant  energy.  | 

Buildings  Not  Artificially  Cooled — The  rise  in  teiii-  I 
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pcrature  is  not  serious  for  present  general  standards  of 
illuniination,  but  is  of  considerable  concern  when  high 
levels  are  used  requiring  15  to  20  watts  per  square  foot. 
In  the  latter  case  the  temperature  rise  may  be  of  the 
order  of  10  to  15  deg.  F.  Most  interiors  have  natural 
ventilation  obtained  from  outside  windows  and  doors, 
in  which  case  the  temj>erature  rise  is  more  of  the  order 
of  ^  deg.  F.  for  each  watt  per  square  foot  of  electrical 
energy  consumed. 


In  both  the  closed  room  and  the  one  with  the  windows 
open  there  is  always  a  large  amount  of  radiant  energy 
for  the  15,  20  or  higher  wattage  per  square  foot  installa¬ 
tions.  Although  this  radiant  energy  does  not  ordinarily 
register  its  presence  on  the  thermometer,  yet  it  creates  a 
feeling  of  warmth  when  absorbed  by  the  human  body. 
For  all  interiors  where  the  occupants  are  working  under 
high-wattage  capacities  more  consideration  must  be 
given  to  dispensing  with  the  radiant  energy. 


Systematized 

for 


By  M.  M.  SAMUELS 


Safety  Interlocks 
Basic  Station  Diagrams 


Recent  discussions  have  finally  boiled  down  all 
connection  schemes  to  a  few  basic  diagrams,  and  it 
.  is  now  fairly  well  established  that  these  few  basic 
diagrams  are  practically  the  only  ones  conceivable  and 
that  all  other  diagrams  are  built  up  from  these  basic 
ones.  Hence  it  is  now  possible  to  establish  a  systemati¬ 
zation  of  safety  interlocks  for  these  basic  diagrams  that 
may  be  termed  “intracircuit  interlocks,”  leaving  out  for 
the  present  all  intercircuit  interlocks  as  special.  At  a 
later  date  it  will  no  doubt  be  possible  to  go  a  step  further 
and  systematize  also  the  intercircuit  interlocks  to  a  great 
extent. 

What  are  interlocks  for? 

A.  Life  and  health  protection; 

I.  To  prevent  an  operation  that  may  endanger  the  life  or  limb 
of  the  person  who  performs  the  operation. 

II.  To  prevent  an  operation  that  may  endanger  the  life  and  limb 
of  another  operator,  lineman,  repairman,  inspector,  etc. 

B.  Property  protection ; 

III.  To  prevent  an  operation  that  may  result  in  property 
damage. 

IV.  To  prevent  an  operation  that  may  bring  about  an  uninten¬ 
tional  interruption  of  service. 

We  are  here  concerned  primarily  with  a  diagrammatic 
study  of  the  problem  and  not  with  the  various  methods 
of  the  physical  execution  of  interlocks.  But  it  may  be 
well  to  mention  in  passing  that  physically  there  are  three 
distinct  types  of  interlocks. 

V.  Mechanical  interlocks,  consisting  of  rods  or  other  mechanism 
parts  so  interconnecting  two  or  more  mechanisms  that  the  opera¬ 
tion  of  one  or  more  parts  depends  on  the  position  of  one  or  more 
of  the  other  parts. 

VI.  Electrical  interlocks,  whereby  the  control  circuits  of  two 
or  more  switches  or  other  devices  are  so  interconnected  that  the 
operation  of  one  or  more  depends  on  the  relative  electrical  status 
of  one  or  more  of  the  others. 

VII.  Key  interlocks,  wherein  a  mechanism  cannot  be  operated 
in  a  certain  way  (for  instance,  either  for  closing  or  for  opening 
a  switch  as  may  be  required),  unless  a  key  is  inserted  somewhere 
in  the  mechanism,  and  that  this  key  is  located  in  the  mechanism 
of  another  piece  of  equipment  and  cannot  be  removed  therefrom 
unless  this  other  piece  of  equipment  is  in  a  desired  position 
(another  switch  either  closed  or  open,  as  may  be  required). 

Returning  to  the  diagrammatic  study  of  the  problem, 
the  most  important  distinction  can  be  established ; 

VIII.  Interlocks  preventing  a  switch  from  being  opened  except 
under  certain  desired  conditions. 

I^A.  Interlocks  preventing  a  switch  from  being  closed  except 
under  certain  desired  conditions. 


Referring  to  VIII,  while  there  may  be  cases  in  which 
it  is  desirable  to  prevent  the  opening  of  a  breaker  under 
certain  circumstances,  and  while  in  the  case  of  lockout 
relays  it  is  very  important  to  prevent  the  breaker  of 
lower  rupturing  capacity  from  opening  before  the  one  of 
higher  rupturing  capacity  opens,  such  cases  may  be  con¬ 
sidered  special,  and  as  a  general  proposition  breakers 
should  be  free  to  trip  or  to  be  opened  by  hand  quickly 
without  being  hindered  by  interlocks.  Except  for  the 
case  of  lockout  relays,  the  faulty  opening  of  a  breaker 
does  not  fall  in  classification  I  or  III.  Only  IV  is  pos¬ 
sible,  and  while  this  is  important,  it  is  more  important 
to  allow  a  breaker  to  trip  out  as  quickly  as  possible  in 
case  of  trouble.  For  disconnects,  however,  it  is  always 
important  to  prevent  them  from  being  opened  under 
load.  So  that  as  regards  VIII  we  have  a  definite,  im¬ 
portant  distinction  between  breaker  and  disconnects. 

P'or  IX  the  conditions  are  practically  the  same  for 
breakers  and  disconnects.  Here  it  is  important  not  to 
close  either  a  breaker  or  a  disconnect  unless  all  condi¬ 
tions  of  the  circuit  are  just  right  for  the  closing.  Even 
though  we  are  here  restricted  to  intracircuit  interlocks,  it 
may  not  be  amiss  to  mention  that  the  great  majority  of 
intercircuit  interlocks  are  also  for  the  purpose  of  pre¬ 
venting  the  closing  of  a  switch  in  one  circuit  unless  cer¬ 
tain  conditions  are  fulfilled  in  one  or  more  other  circuits. 

There  are  three  outstanding  reasons  for  preventing  a 
switch  from  closing: 

X.  For  circuits  requiring  synchronizing,  to  prevent  closing  a 
switch  before  establishing  synchronism. 

XI.  For  all  circuits  to  prevent  energizing  part  of  a  circuit  upon 
which  some  one  may  be  engaged  in  inspecting  or  repairing. 

XII.  In  a  prcKluction  process  to  prevent  a  motor  from  starting 
before  the  production  process  is  ready  for  it. 

The  above  represents  a  complete  systematic  presenta¬ 
tion  of  all  principles  involved  in  interlocks  and  a  system¬ 
atization  and  simplified  digest  of  all  the  discussions  that 
have  taken  place  on  the  subject. 

The  accompanying  illustrations  represent  the  basic 
diagrams  established  in  a  discussion  of  the  station  design 
subcommittee  of  the  electrical  apparatus  committee  of 
the  N.E.L.A.  at  Atlanta,  Ga.,  December,  1931.  For  all 
these  circuits,  if  synchronizing  is  required,  the  breaker 
should  be  so  interlocked  with  the  synchronizing  switch 
that  the  breaker  cannot  be  closed  unless  the  synchroniz¬ 
ing  switch  is  in  proper  position  for  synchronizing.  There 
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will  be  only  a  few  cases  in  which  it  will  be  practical  to 
so  interlock  the  breaker  that  it  cannot  close  unless  actual 
synchronism  is  established.  It  is  done  only  in  cases  of 
automatic  synchronizing.  For  all  cases  of  manual  syn¬ 
chronizing  it  is  customary  only  to  prevent  the  operator 
from  forgetting  to  synchronize  altogether  by  interlock¬ 
ing  the  breaker  with  the  synchronizing  switch,  but  then 
the  operator  is  depended  upon  to  establish  synchronism 
before  he  closes  the  breaker.  This  is  not  foolproof,  but 
is  a  good  reminder  difficult  to  overlook.  In  most 
cases  reminders  difficult  to  overlook  are  sufficient  and 
in  some  cases  better  than  foolproof  arrangements,  be¬ 
cause  operators  as  a  rule  are  not  foolish. 

Having  thus  eliminated  synchronizing,  the  various  in- 

Appropriate  interlock  combinations 


(ol)’  (e) 


Line  X 


(J)  (k) 


(a)  A  not  to  open  when  B  is  closed. 

A  not  to  close  when  some  one  is  working  on  B. 

Either  .‘\  or  B  not  to  close  when  some  one  is  working  the 
circuit. 

(h)  A  and  C  not  to  o{)en  when  B  is  closed. 

A  and  C  not  to  close  when  some  one  is  working  on  B. 

Either  A,  B  or  C  not  to  close  when  some  one  is  working  on 
the  line. 

(c)  A  and  C  not  to  open  when  B  is  closed. 

A  and  C  not  to  close  when  some  is  working  on  B. 

D  not  to  o|>en  unless  B  and  C  are  all  closed. 

n  and  either  A,  B  or  C  not  to  close  when  some  one  is 
working  on  the  line. 
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terlocks  can  now  be  simply  tabulated  for  the  various 
basic  diagrams  shown  as  indicated  in  their  captions. 

It  is  not  recommended  that  all  the  interlocks  shown  be 
employed  in  all  cases.  In  fact,  there  are  a  great  many 
cases  where  interlocks  have  not  been  used  at  all  and 
where  no  trouble  whatever  has  been  reported  due  to  their 
absence.  What  is  intended  here  is  merely  to  give  the 
maximum  number  of  possible  intracircuit  interlocks  so 
that  every  one  can  check  them  in  each  case  and  decide 
which,  if  any,  interlocks  are  required  in  the  particular 
case. 

The  diagram  alone  is  not  sufficient  for  a  study  of  the 
required  interlocks ;  the  physical  arrangement,  accessi- 
l)ility,  etc.,  of  the  switchgear  structure  must  also  be  con¬ 
fer  basic  station  switching  schemes 

(d)  A  and  C  not  to  open  when  B  is  closed. 

A  and  C  not  to  close  when  some  one  is  working  on  B. 
Either  A,  B  or  C  not  to  close  when  some  one  is  working  on 
the  line. 

(e)  A,  C  and  E  not  to  open  when  B  is  closed. 

A,  C  and  E  not  to  close  when  some  one  is  working  on  B. 
Either  A  and  E  or  B  or  C  not  to  close  when  some  one  is 
working  on  the  line. 

Note:  It  is  sometimes  important  to  so  interlock  A  and  E  that 
they  cannot  both  be  closed  at  one  time,  and  sometimes  it  is  essen¬ 
tial  to  be  able  to  have  both  closed  at  one  time.  When  synchroniz¬ 
ing  is  being  done  from  circuit  to  bus  instead  of  circuit  to  circuit 
this  diagram  often  calls  for  special  synchronizing  interlock- 
arrangements. 

(f)  .■\.  C  and  E  not  to  open  when  B  is  closed. 

A,  C  and  E  not  to  close  when  some  one  is  working  on  B. 

C‘  and  D  not  to  open  when  B‘  is  closed, 
and  C*  not  to  close  when  some  one  is  working  on  B‘. 

A  and  E  and  D  not  to  close  when  some  one  is  working  on 
the  line. 

(g)  A,  C,  E  and  F  not  to  oi)en  when  B  is  closed. 

A  and  C  not  to  close  when  some  one  is  working  on  B. 

D  not  to  open  unless  A,  B  and  C  are  all  closed. 

E  and  F  or  C  and  D  not  to  close  when  some  one  is  working 
on  the  line. 

(h)  A  and  C  not  to  open  when  B  is  closed. 

A  and  C  not  to  close  when  some  one  is  working  on  B. 

A*  and  C’  not  to  open  when  B‘  is  closed. 

A^  and  C‘  not  to  close  when  some  one  is  working  on  B'. 

C  and  C‘  not  to  close  when  some  one  is  working  on  the  line. 

Note :  Sometimes  it  is  advisable  to  interlock  B  and  B'  so  tliat 
the  two  cannot  be  closed  or  open  at  the  same  time. 

(i)  A  and  C  not  to  open  when  B  is  closed. 

A*  and  C‘  not  to  open  when  B’  is  closed. 

A*  and  C’  not  to  open  when  B’  is  closed. 

A  and  C  not  to  close  when  some  one  is  working  on  B. 

and  C‘  not  to  close  when  some  one  is  working  on  B‘. 
A’  and  C’  not  to  close  when  some  one  is  working  on  B*. 

A,  B  or  C  and  A’,  B*  or  C‘  not  to  close  when  some  one 
is  working  on  line  X. 

A‘,  B*  or  C‘  and  A*,  B’  or  C’  not  to  close  when  some  one 
is  working  on  line  Y. 

(j)  A  and  C  not  to  open  when  B  is  closed. 

A  and  C  not  to  close  when  some  one  is  working  on  B. 

Same  interlocks  for  B‘,  B*  and  B®  with  their  resi>ective 

disconnects. 

.V,  B’  or  C’  not  to  close  when  some  one  is  working  on  line  X. 
A’,  B’  or  C’  not  to  close  when  some  one  is  working  on 
line  Y. 

(k)  A  and  C  not  to  open  wdien  B  is  closed. 

A  and  C  not  to  close  when  some  one  is  working  on  1’. 
Same  interlocks  for  each  breaker  of  the  ring  witli  it? 
respective  di.sconnects. 

C  and  A*  not  to  close  when  some  one  is  w'orking  on  line  X 

C‘  and  .V  not  to  close  when  some  one  is  w'orking  on  line  \- 

Same  interlocks  for  the  two  sets  of  disconnects  of  eath  line. 

ELECTRICAL  WORLD  —  September  16.19?^ 


I 


sidered.  There  are  many  cases  in  which  a  man  working 
on  a  breaker  cannot  see  all  the  switches,  the  closing  of 
which  may  energize  one  or  the  other  side  of  the  breaker, 
and  in  such  cases  it  is  quite  a  relief  if  he  knows  that  he 
locked  all  these  switches  open  and  has  the  key  on  his  belt. 
Many  cubicle  designs  show  arrangements  in  which  one 
set  of  disconnects  is  operated  from  the  front  and  another 
set  from  the  rear.  This  is  decidedly  an  incompetent 
design ;  all  disconnects  should  be  operated  from  the  same 
side  from  which  the  breaker  is  made  accessible.  In  the 
case  of  stick  switches  it  is  difficult  to  interlock  the 
switches  themselves  and  for  cell  or  cubicle  construction 
the  attempt  is  often  made  to  interlock  the  door  through 
which  the  switches  are  operated.  Aside  from  the  fact 
that  this  is  only  practical  for  reasonably  low  voltages, 
and  from  the  further  fact  that  more  than  one  set  is  often 
accessible  through  the  same  door,  there  is  always  the 
danger  of  operating  two  switches  and  forgetting  the 
third  one.  This  is  one  of  the  many  reasons  why  stick 
switches  should  not  be  used.  There  really  should  be 
some  regulation  requiring  all  poles  of  a  circuit  to  be 
operated  simultaneously  in  all  cases,  or  perhaps  even  all 
disconnects  on  both  sides  of  the  breaker  simultaneously. 
This  involves  no  particular  difficulty  and  there  is  no 
reason  why  it  should  not  be  universally  used. 

The  interlocks  mentioned  above  for  protecting  a  man 
working  on  a  line  can  only  be  accomplished  by  means 
of  keys.  The  lineman  could  then  lock  all  the  respective 
switches  open  and  take  the  key  with  him.  This  is  only 
mentioned  as  a  possibility,  because  it  has  actually  been 
done  in  some  cases.  But  it  is  not  generally  practical, 
principally  because  most  circuits  can  be  energized  from 
more  than  one  station,  and  even  if  it  were  practical  the 
lineman  would  not  depend  exclusively  on  it ;  he  would 
continue  using  his  ground  chain.  For  protecting  a  man 
working  a  circuit  grounding  switches  are  becoming  more 
and  more  popular  and  will  no  doubt  soon  be  in  universal 
use,  hut  even  then  the  wise  lineman  will  continue  using 
the  grounding  chain  or  similar  grounding  devices. 

T 

Template  Used  for  Pointins 
Paper  in  Recording  Instruments 

By  S.  L.  LINDEMAN 

Meter  Department, 

Central  Illinois  Electric  &  Gas  Company,  Rockford 

Scissors  are  natural  tools  for  tailors,  dressmakers  and 
editors,  but  they  have  no  place  in  the  meterman’s  tool 
kit.  l"or  such  purposes  as  scissors  might  be  put  to  in 
meter  work,  notably  in  shaping  the  paper  of  instrument 
record  rolls  for  in.sertion  into  the  arbors  of  winding 


Left — ^Template  used  on  RA  demand  meter  charts. 
Right — On  charts  for  recording  voltmeters 


spindles,  there  is  in  use  in  the  meter  department  of  the 
Central  Illinois  Electric  &  Gas  Company  a  couple  of  flat 
sheet  metal  templates.  The  templates  are  in  the  shape 
of  an  isosceles  triangle  with  the  sides  of  the  angle  oppo¬ 
site  the  base  somewhat  sharpened.  The  template  is  laid 
on  the  paper,  point  toward  the  end,  and  the  paper  then 
torn  off,  leaving  the  end  ready  for  insertion  into  the 
slot  of  the  spindle  arbor.  This  simple  tool  has  been 
found  to  be  an  effective  time  saver  in  starting  charts  in 
Westinghouse  recording  voltmeter  and  RA  demand 
meters. 

T 

READERS’  FORUM 


Transformer  Fire  Hazards 

To  the  Editor  of  the  Electrical  World: 

In  the  issue  of  the  Electrical  World  for  July  22 
there  is  an  abstract  of  a  report  of  experiments  made  to 
find  satisfactory  and  economical  means  for  extinguishing 
fires  w'hich  may  occur  in  conjunction  with  power  trans¬ 
formers.  In  this  abstract  the  ‘Tnertaire”  transformer, 
a  product  of  the  Westinghouse  company,  is  classed  with 
other  types  of  transformers  as  a  potential  fire  hazard. 
It  is  true  that  power  transformers  in  general  have  the 
elements  of  fire  hazard  in  their  construction  and  are 
capable  of  throwing  oil,  burning  or  otherwise,  at  the 
time  of  trouble.  That  the  Inertaire  transformer  is  de¬ 
cidedly  protected  against  such  hazards,  however,  may  be 
very  clearly  seen  from  a  review  of  the  fundamental 
theory  of  the  Inertaire  transformer  and  its  actual  service 
record  over  the  past  nine  years. 

The  Inertaire  transformer  has  its  own  supply  of  inert 
gas,  which  the  report  says  is  “ideal  for  internal  fires.” 
Without  oxygen  to  support  it,  no  fire  can  exist  in  the 
inert  gas  space  of  an  Inertaire  transformer  and  no  ex¬ 
plosion  can  be  propagated  in  it.  Again,  the  Inertaire 
transformer  has  a  gas  cushion  which  greatly  reduces 
explosive  pressures  if  some  failure  in  the  windings 
should  arc  the  oil  and  set  up  an  abnormal  internal  pres¬ 
sure.  The  Inertaire  diaphragm  relief  device  in  con¬ 
junction  with  the  cushioning  effect  of  the  inert  gas  is 
thoroughly  effective  in  preventing  any  rupture  of  the 
tank  or  cover.  Lastly,  the  condenser  bushing  is  free 
from  any  tendency  to  produce  fires,  because  it  is  un¬ 
usually  reliable,  with  its  scientific  grading  of  potential 
from  line  end  to  ground,  and  is  free  from  oil  hazard. 

The  effectiveness  of  the  Inertaire  transformer  will  be 
recognized  when  it  is  realized  that  in  the  past  nine  years 
in  which  Inertaire  transformers  have  been  in  commercial 
use  not  a  single  fire  and  not  a  single  explosion  above  the 
oil  level  have  occurred  in  a  transformer  protected  with 
Inertaire.  Furthermore,  with  the  exception  of  two  cases 
in  which  wrong  material  used  in  the  relief  diaphragms 
caused  rupture  of  the  covers  and  the  throwing  of  a 
slight  amount  of  oil,  no  cases  of  damage  to  the  trans¬ 
former  tanks  nor  the  throwing  of  oil  has  occurred 
among  the  more  than  one  thousand  Inertaire  trans¬ 
formers  actuallv  in  service. 

H.  V.  PUTMAN, 

Engineering  Manager. 

Westinghouse  Kle<-tric  &  Maniifa<-turiiig  C'ompany, 

Sharon,  Pa. 
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BOOK  REVIEWS 

Power  Sales 

Hy  Dean  Taylor.  Published  by  the  McGraw-Hill  Book  Com¬ 
pany,  330  West  42(1  Street,  New  York,  N.  Y.  206  pages. 
Price,  $2. 

Readers  of  Electrical  World  who  have  followed  the 
Dean  Taylor  series  on  the  approach  to  power  sales 
problems  do  not  have  to  be  introduced  to  this  hook, 
which  embodies  not  only  the  articles  which  have  lieen 
published  hut  amplifications  thereof  and  discussions  of 
related  topics.  Some  of  the  toj)ics  covered  will  be  a 
sufficient  reminder.  Retaining  existing  customers ;  meet¬ 
ing  Diesel  competition  ;  payment  out  of  savings  contracts; 
find  the  “no”-man  first ;  when  the  odds  are  against  you, 
and  an  approach  to  an  untouched  market.  Not  just  one 
man’s  ideas  are  presented,  but  practices  that  have  been 
found  successful  in  various  sections  of  the  country.  It 
is  a  hook  which  should  be  particularly  helpful  to  utility 
jK)wer  salesmen  at  this  time,  when  they  must  regain  lost 
ground  and  develop  new  business. 

T 

The  Electrical  Properties  of  Glass 

By  J.  T.  Littleton  and  G.  W.  Morey.  Published  by  John  Wiley 
&  Sons,  Inc.,  440  Fifth  Avenue,  New  York,  N.  Y.  184  pages, 
illustrated.  Price,  $3  plus  postage. 

Glass  is  one  of  the  oldest  materials  used  for  electrical 
insulation.  This  test  gives  the  data  available  on  old  and 
new  glass  and  applies  the  dielectric  theory  to  available 
exjierimental  results.  The  use  of  glass  for  high-voltage 
insulation  and  insulators  makes  this  w'ork  very  valuable 
and  op])ortune.  The  physical  and  chemical  pro|)erties  of 
glass  are  discussed,  surface  and  volume  conductivity 
studies  are  outlined  and  an  es|)ecially  good  treatment  is 
given  to  the  dielectric  properties  of  glass.  Both  dielec¬ 
tric  data  and  knowledge  are  meager,  but  the  authors  have 
done  a  splendid  job  in  bringing  available  data  together 
for  critical  analysis  and  discussion. 

T 

Electricity  in  Agriculture  Handbook 

Published  by  Rural  Sales  Bureau,  Northwest  Electric  Light  and 
I’ower  Association,  Portland,  Ore.  71  pages,  illustrated. 

Two  years  of  careful  compilation  effort  by  the  Rural 
Sales  Bureau  of  the  Northwest  E.1..&1\.\.  has  produced 
a  most  comitrehensive  and  usable  handbook  for  farm 
electrification.  It  has  performance  data,  power  consump¬ 
tions,  over-all  costs,  technical  data,  apparatus  charac¬ 
teristics  and  suggestions  for  installation  and  operation  in 
the  seven  most  promising  agricultural  usages  for  power. 
Bulletins  of  the  Committee  on  the  Relation  of  Electricity 
to  Agriculture  and  the  National  Rural  Electric  Project 
have  been  incorporated  or  drawn  upon  for  the  concise, 
condensed  and  factual  material  that  the  electro-agricul¬ 
tural  engineer  needs  in  order  that  he  may  do  an  honest 
and  competent  application  job.  The  following  topics  are 
treated  under  the  sub-titles  indicated :  Dairying — cool¬ 
ing,  sterilization,  separators,  milking  machines.  Water 
supply — (piantities  required,  appropriate  pumps,  storage 
problems.  Fruit  farming — spraying,  grading  and  wash¬ 


ing,  refrigeration,  drying.  Hay,  grain  and  feed — chopping 
and  ensilage  cutting,  grinding,  elevating  and  hoisting, 
mixing.  Irrigation  wells  and  pumping — water  require¬ 
ments  of  crops,  types  and  costs  of  pumping  plants,  costs 
of  operation,  how  to  dig  wells  and  measure  water. 
Poultry — poultry  house  lighting,  incubation,  brooding. 
Soil  heating,  farm  wiring,  motors  and  shop. 

T 

Electron  Tubes  and  Their  Applications 

By  John  H.  Morecroft.  Published  by  John  Wiley  &  Sons,  Inc., 
New  York.  452  pages,  illustrated.  Price,  $4.50. 

A  comprehensive  book  on  the  theory  and  applications 
of  electron  tubes  for  students  and  engineers.  A  discus¬ 
sion  of  matter,  electronic  emissions  from  matter,  space 
charge  and  other  fundamentals  is  followed  by  treatment 
of  hot-cath(xle  vacuum  tubes,  hot-cathode  gas-filled 
tubes,  special  tubes,  valves  and  their  uses,  triodes  as 
amplifiers,  oscillators,  modulators  and  meters  and  ap¬ 
plications  of  tubes  to  special  uses.  The  book  is  well  writ¬ 
ten  and  illustrated  and  mathematics  are  largely  absent 
and  replaced  by  characteristic  curves  and  explanations  of 
the  physical  phenomena. 

This  text  is  well  done  for  the  field  it  covers.  It  could 
well  be  enlarged  to  have  more  of  the  detail  of  practical 
applications  to  radio  and  industry,  but  it  does  give  a 
comprehensive  technical  treatment  of  this  new  tool  so 
that  students  and  engineers  can  use  and  apply  electron 
tubes  intelligently.  It  is  a  welcome  addition  to  the  litera¬ 
ture  on  tubes, 

T 

Symmetrical  Components 

By  Charles  F.  Wagner  and  R.  D.  Evans.  Published  by  the 
McGraw-Hill  Rook  Company,  330  West  42d  Street,  New  York, 
N.  Y.  437  pages,  illustrated.  Price,  $5. 

Unbalanced  polyphase  circuits  were  analyzed  hy  nec¬ 
essarily  cumhersome  methods  until  C.  L.  Fortescue  in 
1918  i)ropoundcd  the  procedure  by  which  such  systems 
could  be  resolved  into  symmetrical  component  systems 
of  direct-,  reverse-  and  non-sequence.  Since  then  the 
authors  of  this  book  and  others  have  been  expanding  the 
new  technique  and  applying  it  to  an  increasing  variety 
of  machine,  line  and  metering  problems.  The  first  btiok 
devoted  exclusively  to  this  subject,  it  is  a  complete  trea¬ 
tise,  so  presented  as  to  be  a  self-teach  text  for  those  who 
know  conventional  circuit  theory  for  the  balanced  coikH- 
tion  as  well  as  for  the  senior  or  graduate  student  in  the 
technical  school. 

.Application  of  the  method  to  determination  of  volt¬ 
ages  and  currents  under  unhalanced  fault  conditions  on 
power  lines  is  a  major  aim  of  the  authors.  It  thus  lays 
the  foundation  for  analysis  of  relaying  and  protective 
measures  to  preserve  continuity  of  service,  stability  of 
interconnections  and  limitation  of  fault  damage  to  ap¬ 
paratus.  Truly  practical  flavor  is  introduced  by  an 
unusual  number  of  working  illustrations  and  numerical 
problems ;  there  is  also  a  large  amount  of  data  in  the 
form  of  typical  constants  for  transformers,  conductors, 
induction  motors,  phase  balancers,  etc.  Several  chai’iers 
are  devoted  to  the  measurement  of  sequence  quantities 
and  others  to  the  problems  of  polyphase  unbalance  I’oni 
single-phase  railway  electrification,  furnace  loads  and 
abnormal  operation  of  induction  motors. 
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Men  of  the  Industry 


H.  B.  Bryans  New  President 
of  Pennsylvania  Association 

Henry  B.  Bryans,  vice-president  of  the 
Philadelphia  Electric  Company  in 
charge  of  operations,  was  elected  presi¬ 
dent  of  the  Pennsylvania  Electric  Asso¬ 
ciation  at  the  meeting  held  last  week 
at  Bedford  Springs.  Mr.  Bryans  has 
been  prominently  identified  with  the 
public  utility  industry  in  Pennsylvania 


for  a  number  of  years,  his  connections 
including  association  with  the  United 
Gas  Improvement  Company,  the  Coun¬ 
ties  Gas  &  Electric  Company  and  the 
Philadelphia  Electric  Company  in  va¬ 
rious  operating  and  executive  positions. 
It  was  in  1929  that  he  was  elected  to  a 
vice-presidency  with  the  Philadelphia 
utility.  Earlier  in  his  career  he  spent 
some  time  in  the  employ  of  the  Kansas 
City  Gas  Company  and  the  Fulton 
County  Gas  &  Electric  Company  at 
Gloversville,  N.  V. 

Mr.  Bryans  has  engaged  in  various 
activities  in  the  association  he  lias  be^n 
selected  to  head  and  also  in  the  C 
National  Electric  Light  Association 
and  the  Pennsylvania  Gas  Association. 
He  is  a  member  of  the  American  Insti¬ 
tute  of  Electrical  Engineers  and  of  nu¬ 
merous  civic  clubs  in  Philadelphia  and 
Norristown. 

T 

C.  H.  L  OCHER  has  been  named  as  con¬ 
sultant  on  the  Norris  Dam  construction. 
He  and  Dr.  A.  E.  Morgan,  chairman 
of  the  Tennessee  Valley  Authority,  vis¬ 
ited  the  dam  site  recently  and  conferred 
on  construction  methods. 

ALTER  V.  Read,  after  eleven  years 
as  specialist  on  electrolysis  and  general 
corrc'sion  problems  with  the  headquar¬ 
ters  organization  of  the  American  Tele- 
pliout'  &  Telegraph  Company,  New 
^ork.  has  recentlv  established  himself 


independently  as  an  engineer  and  con¬ 
sultant  in  this  field,  with  offices  in  New 
York. 

T 

E.  G.  Crawford  Becomes  Head 
of  Cleveland  Electric 

At  a  meeting  of  the  board  of  directors 
of  the  Cleveland  Electric  Illuminating 
Company  held  last  week  Eben  G.  Craw¬ 
ford  was  elected  president,  a  director 
and  a  member  of  the  executive  com¬ 
mittee  of  the  board.  Mr.  Crawford, 
formerly  vice-president  and  secretary 
of  the  company,  succeeds  the  late  Rob¬ 
ert  Lindsay,  with  whom  he  was  closely 
associated  in  the  management  of  the 
company  for  twelve  years.  During  the 
long  illness  of  Mr.  Lindsay,  which  ter¬ 
minated  in  his  death  last  month,  Mr. 
Crawford  was  the  chief  executive  offi¬ 
cer  of  the  company. 

Prior  to  his  association  with  the 
Cleveland  utility  Mr.  Crawford  was  en¬ 
gaged  for  thirteen  years  in  banking  and 
investment  banking.  It  was  in  1921 
that  he  was  elected  secretary  of  the 
Illuminating  company.  During  twelve 
years’  close  association  with  Robert 
Lindsay  in  the  management  of  the 
Cleveland  properties  Mr.  Crawford 
handled  $80,000,000  of  new  financing 
recpiired  for  refunding  and  for  the 
building  of  power  plants,  transmission 
lines,  substations  and  other  facilities 
needed  to  meet  increased  demand  for 
electricity  in  the  Greater  Cleveland  dis¬ 
trict.  Early  this  year  Mr.  Crawford 


was  elected  vice-president  of  the  com¬ 
pany  and  in  this  capacity  he  worked 
out  and  put  into  effect  the  general  rate 
reductions  by  the  company  April  1. 

Since  1924  Mr.  Crawford  has  been 
president  of  the  Illuminating  Securities 
Company.  He  also  is  president  of  an¬ 
other  Illuminating  subsidiary,  the 
Power  &  Light  Building  Company,  and 
serves  as  a  member  of  the  board  of 
directors  of  the  National  City  Bank. 


Bond  &  Share  Executives 
Assume  New  Duties 

W.  H.  Burke,  president  and  general 
manager  of  the  Minnesota  Power  & 
Light  Company,  Duluth,  and  of  the 
Superior  Water,  Light  &  Power  Com¬ 
pany,  Superior,  Wis.,  has  resigned  to 
become  administrative  assistant  to  the 
chief  operating  executive  of  the  Elec¬ 
tric  Bond  &  Share  Company,  New 
York.  M.  L.  Hibbard,  president  and 
general  manager  of  Idaho  Power  Com¬ 
pany,  who  for  a  short  time  in  1928  was 
associated  with  the  Duluth  company, 
will  succeed  Mr.  Burke.  K.  M.  Robin¬ 
son,  for  the  past  two  years  assistant 
general  manager  Idaho  Power  Com¬ 
pany,  was  elected  by  the  board  of  direc¬ 
tors  to  the  position  of  vice-president 
and  general  manager  to  succeed  Mr. 
Hibbard. 

Mr,  Burke  was  connected  with  the 
Stone  &  Webster  organization  before 
identifying  himself  w’ith  Electric  Bond 
&  Share  interests  in  1929,  having  served 
in  engineering  capacities  in  various  sec¬ 
tions  of  the  country,  including  Massa¬ 
chusetts,  Texas,  Alichigan  and  Iowa. 
Mr,  Hibbard  joined  the  Idaho  Power 
Company  in  1928  as  assistant  general 
manager  under  W.  R.  Putnam,  then 
vice-president  and  general  manager  of 
that  company.  When  Mr.  Putnam  left 
Idaho  to  go  with  the  Electric  Bond  & 
Share  Company  in  New  York,  in  March, 
1929,  Mr.  Hibbard  succeeded  him  in  that 
position.  In  January  of  this  year  he  was 
elected  president  of  the  company  (  Elec¬ 
trical  World,  January  28,  page  143). 

K.  M.  Robinson  obtained  all  his  ex¬ 
perience  in  the  light  and  power  field 
with  the  Idaho  Power  Company  and  its 
predecessor.  He  was  brought  to  the 
company’s  general  office  in  an  executive 
capacity  in  192‘k 
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OBITUARY 

George  C.  Ward 

George  C.  Ward,  president  of  the 
Southern  California  Edison  Company. 
Ltd.,  and  one  of  the  most  distinguished 
figures  in  American  engineering  and 
electric  utility  operation,  died  Septem- 
ter  11  at  the  Good  Samaritan  Hospital, 
Los  Angeles,  in  his  seventy-first  year. 
Builder  of  the  Edison  company’s  hydro¬ 
electric  generating  system  in  the  High 
Sierras  of  central  California,  Mr.  Ward 
contributed  substantially  to  the  physical 
and  economic  growth  of  southern  Cali¬ 
fornia.  He  personally,  in  1911,  made 
the  first  reconnaissance  of  the  hydro¬ 
electric  power  sources  of  the  High 
Sierras,  and  under  his  direction  the 
initial  undertaking  of  transmitting  elec¬ 
tric  power  from  Big  Creek  on  the  San 
Joaquin  River  to  southern  California 
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was  successfully  completed  and  new 
transmission  methods  were  developed 
which  are  now  standard  practice 
throuf^hout  the  world. 

.Mr.  Ward  became  a  member  of  the 
Edison  company  executive  staff  in  1917, 
a  date  which  marks  the  beginning  of 
his  intimate  association  with  the  late 
John  H.  Miller  and  the  late  Russell  H. 
Ballard,  former  chairman  and  former 
president  of  the  company,  respectively. 
Since  1911  he  had  been  vice-president 
of  the  Pacific  Light  &  Power  Company, 
a  Huntington  organization.  With  the 
consolidation  of  the  Edison  company 
and  Pacific  Light  in  1917  to  form  the 
Southern  California  Edison  Company 
Mr.  Ward  became  vice-president  in 
charge  of  construction.  He  continued 
in  that  capacity  throughout  the  duration 


of  the  High  Sierras  development  work 
and  the  beginning  of  the  company’s  ex¬ 
tensive  development  of  its  Long  Beach 
steam-electric  station.  In  1928  he  was 
appointed  executive  vice-president  of  the 
company,  continuing  bis  personal  direc¬ 
tion  of  construction  activities.  He  be¬ 
came  .senior  vice-president  in  1931  and 
was  appointed  to  the  presidency  last 
October,  succeeding  to  the  office  made 
vacant  by  the  death  of  Mr.  Ballard.  \ 
graduate  of  Pliillips  .Academy  at  An- 
<lover,  Mass.,  Mr.  Ward  obtained  his 
early  engineering  experience  in  the 
state  of  Xew  York. 

T 

Hk.nkv  W  .  D.vki.ino.  formerlv  treas¬ 
urer  and  vice-president  of  the  General 
Electric  Company,  died  at  his  home  in 
Schenectady,  September  4,  in  his  eighty- 
seventh  year.  Mr.  Darling  was  treas¬ 
urer  of  General  bdectric  for  more  than 
thirty  years.  He  resigned  late  in  1924. 
.\t  the  time  of  his  resignation,  which 
was  due  to  his  advanced  age,  the  board 
of  directors  elected  him  a  vice-president 
and  conferred  on  him  the  honorary  title 
of  treasurer  emeritus.  Before  becom¬ 
ing  identified  with  the  electrical  indus¬ 
try,  in  the  early  nineties,  Mr.  Darling 
had  establi.shed  him.self  in  the  financial 
field  in  Canada.  Mr.  Darling  was  a 
native  of  Edinburgh.  Scotland. 


New  Equipment  Available 


Portable  A.C.  Testins  Set 

Portable  a.c.  testing  set,  known  as  the 
"Industrial  Analyzer,”  suitable  for  test¬ 
ing  household  electrical  appliances  and 
industrial  apparatus  and  motors  up  to 
100  hp.,  440  volts,  is  announced  by  the 
Westinghouse  Electric  &  Manufacturing 
Company.  Capable  of  making  complete 
tests  up  to  125  amp.,  500  volts  a.c.,  the 
analyzer  is  in  reality  a  miniature  port¬ 
able  three-phase  switchboard  panel  in  a 
carrving  case  complete  with  all  neces¬ 
sary  switching  equipment,  transformers 
and  resistors.  The  unit  contains  a  triple 
scale  ammeter  0-150,  0-300  and  0-600 
volts,  a  j)olyphase  wattmeter  with  three 
scales  for  the  above  voltage  and  current 
ranges  and  a  polyphase  power-factor 
meter  with  10-100-80  scale  to  operate 
on  the  above  voltages  and  currents, 
riie  instruments  are  of  a  newly  designed 
miniature  type  with  standard  size  mech¬ 
anism,  having  high  overload  capacity 
and  low  energy  consumption.  The  scales 
of  tlie  instruments  are  3i  in.  long. 

T 

Street  Light  Maintenance 

With  the  inauguration  of  fixed  units  in 
street  lighting  came  a  demand  for  more 
flexible  equipment  than  the  tower  truck 
as  a  means  of  servicing  the  lamps.  The 
‘‘Giraffe”  ladder  was  developed  as  an 
answer  to  this  demand  by  Charles  A. 
Ray,  Morristown,  N.  J.  It  is  a  trian¬ 
gular  truss  construction,  a  smaller 
triangular  ladder  telescoping  a  larger 
one,  so  designed  to  jack-knife  into  run¬ 
ning  position. 

.\n  indicating  light  signals  the  oper¬ 
ator  when  the  ladder  is  fully  anchored 
and  .safe  to  climb.  When  the  ladder  is 
in  position  the  car  cannot  be  started. 
The  ladder  may  be  swung  in  vertical, 
also  horizontal  plane,  or  may  be  ele¬ 
vated  either  parallel  with  center  line  of 
truck  or  at  right  angles  to  it,  thus 
making  it  possible  to  reach  a  lamp,  even 
though  a  car  be  parked’  between  the 
truck  and  pole. 

T 

Air-Cooled  Compressor 

Air  compressors  requiring  no  cooling 
water  and  which  are  accordingly  par¬ 
ticularly  adapted  to  certain  applications 
where  water  is  scarce,  costly  or  objec¬ 
tionable  have  been  announced  by  the 
Ingersoll-Rand  Company.  New  York. 
The  new  machine  is  called  the  “Motor- 
compressor”  and,  as  the  name  implies, 
it  has  a  built-in  motor.  The  motor  rotor 
is  carried  on  the  compressor  shaft  and 


the  motor  frame  is  bolted  directly  to  tlu 
compressor  crankcase. 

Some  of  the  advantages  claimed  for 
these  compressors  are:  15  per  cent 
power  saving;  23  per  cent  more  air. 
not  water,  air  cooled ;  easier  to  install ; 
half  the  floor  space ;  quiet  and  vibration¬ 
less  ;  practically  no  foundation ;  low 
temperature,  no  carbon  and  sustained 
liigh  efficiency. 

T 


Protected  Arc  Welders 


With  Wide  Welding^Range 

A  protected  arc  welder  possessing  an 
extremely  wide  welding  range,  in¬ 
creased  generator  capacity  and  equipped 
with  an  improved  cooling  system  lia-. 
been  announced  by  the  USL  Battery 
(.’orporation,  Niagara  Falls,  N.  Y. 
Four  main  poles  and  four  interpoles 
give  full  range  of  welding,  current  with 
perfect  commutation  at  all  loads.  A  60 
per  cent  increase  in  generator  welding, 
from  25  to  40  volts  rating,  enables 
the  USL  welding  generator  to  handle 
all  kinds  of  bare  or  coated  electrodes 
without  danger  of  overloading. 

Armatures  of  the  motor,  generator 
and  exciter  are  all  mounted  on  a  single 
extra-heavy-duty  shaft,  eliminating  any 
possible  alignment  trouble  between 
motor  and  generator,  reducing  friction 


and  giving  a  more  compact  design.  .\’o 
resistors  are  used,  thus  eliminating  an¬ 
other  possible  source  of  power  waste. 
Contributing  to  the  general  high  effi¬ 
ciency  of  this  equipment  is  a  correctly 
designed  fan  and  ventilating  system, 
which  keeps  the  welder  unusually  cool, 
even  during  long-sustained  operation. 

T 

A  PROTECTIVE  c.\SE  for  the  older  types 
of  watt-hour  meters  has  been  announeccl 
by  the  General  Electric  Company.  Die- 
cast  of  aluminum,  the  case  not  <'nly 
protects  the  meter  from  the  weather 
but  also  protects  revenue,  since  access 
to  the  meter  is  impossible  without  leav¬ 
ing  evidence  of  tampering. 
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